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|A TREATISE ON THE SCIENCE AND 
PRACTICE OF THE MANUFACTURE 
| AND DISTRIBUTION OF COAL GAS. 


-_ 
The Journal of Gas-Lighting, of Londo 
|} about to issue in monthly parts, this valual 
treatise which has been appearing in its colm 


for some time past. It will be one of tl 
valuable compendiums of informatipn on the 
past and present practice of the Science that has 
ever appeared. It will be liberally illustrated 
with plates and cuts, some of which alone will 
well worth the price of the pumbers containing 
them. We recommend every coal gas maker to 
subscribe for it. Subseription vy be 

this office, and the copies will be furnished as 
soon as they are ready. Full particulars as to 
price, &e., will be given as soon as possible Eac 
number will contain from 28 to 32 nag und the 
pages are about 10x12 inches. They will b 
sued in paper covers, and can be bound to suit 
individual taste after all are received 


Send orders at once. 





ENRICHERS. 
_ 

It is proposed to give our readers some results 
obtained by using Mr. Farmer’s ‘‘ Candle Feet’ 
| formula, in determining the relative values of dif- 
ferent ‘‘enrichers,” in the manufacture of gas 
from ordinary caking coal. The gas maker is 


to adopt this or that kind of coal, or oil, or naph- 
tha, in his works. Often his decision is mad 
from a general idea that ‘‘ there is no saving in 





it,” or that ‘‘it is profitable,” without having any 


well-established facts to base his opinion upon. 
Sometimes necessity forces the use of materials 
which are the best to be had, although it is known 
that others, if obtainable, would be better 

In this statement, for the purpose of a fair 
comparison, certain things must be assumed as a 
basis of calculation, as, for instance, the price of 
coal, naphtha, or petroleum, which, from its very 
nature, is a variable quantity ; but, if our figures 
are right for one price, they can easily be adapted 
for different prices. 

By enrichers we mean anything mixed with or 
added to the ordinary caking coals whereby the 
yield may be increased without lowering the qual- 
ity and candle power of the gas. The most com 
mon enrichers, and the most generally available, 
are cannol coal, and either petroleum or some of 
| its products. There are some minerals known as 
| the Ritchie mineral, the Australian shale, and the 





lbertite,” which have great value as enrich- 
ers, but the y are unfortunately scarce, and conse- 
quently high-priced. It is understood that the 
Boston Gas-Light Company now use what little 

Albertite ’’ there is, and have obtained some 
excellent results from it. The other two varieties 
are not in the market.. The ordinary cannels in 
reneral nse in the East are the Kanawha cannels, 
such as the Cannelton and Peytona, The most 
common caking coals are the Penn and the West- 
moreland, and, using these as the basis, it is pro- 
posed to examine the relative value of the others 
as enrichers—for the purpose of making an 18 
candle gas, with a yield of 4°66 cubic feet to the 
pound, or, in other words, to make ea gas giving 
84 candle feet. 

Petroleum.—From the best experiments that 
have been made it has been found that petroleum 
will yield 70 cubic feet, of 70 candle gas, per gal- 
lon. In practice it is believed that the experi- 
mental results cannot be obtained invariably, or 
fully, on a long working, and that the value of 


| the gallon of petroleum will not exceed 55 or 60 


cubie feet of 70 candle gas ; but, for the purpose 
of this paper, we will assume the experimental 
value to be correct. A gallon of petroleum 
weighs about 6°6 lbs., or 339°4 gallons=1 ton of 
oil—which, at 15 cents per gallon, would cost 


| $50°85. One ton of oil yields (2240 x 70)+6°6= 


constantly under pressure of one kind or another | 


93.757 enbic feet of gas, or 10°6 cubic feet per lb., 
which would give us for the ‘‘ candle feet” of pe- 
troleum—10°6 x 70=742. 

Naphtha,—One gallon of naphtha will yield 60 
cubic feet of 60 candle gas, weighs about 5:5 lbs., 
or 406°3 gallons=1 ton of naphtha which, at 10 
cents, would cost $40°73. A ton of naphtha then 
would yield (2240 x 60) +-5°5—24, 436 cubic feet of 
gas=20°9 cubic feet per lb., and its candle feet 
would be 10°9 x 60—654. 

Albertite.—This is a very rich mineral, and 
perhaps its full value is not yet determined, but 
owing to the fact that the supply is limited it is 
not of so general an interest as it otherwise might 
be. Experiment has shown that, for a yield of 
15,000 feet per ton (6°69 feet to the lb.) it will 
give a 58 candle gas. This is believed to fbe a 
low estimate, but, nevertheless, this having been 
undoubtedly obtained ; we take it on this basis 
which would give us for this enricher 388-02 can- 
dle feet. It costs about $23 per ton. 


The Kanawha Cannels.—These are coals well 
known in this market, and their value is variously 
estimated ; but we deem it perfectly fair to as- 
sume that they will give, upon a yield of 5 feet 
to the pound, a 40 candle gas. 
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We are 
value of 
thod of 
they are 
the 
that tlrey will give that in practical working when 
tolerably fresh-mined. 


we have 200 candle feet. 


aware that there isa difference in the 


the coals according to the kind, the me 

marketing, and the exposure to which 
subjected, but fora general discussion 
value is taken, because it is known 


above it 


So that for these cannels 


Caking Coals.—For the basis of our mixture 
we take either the Westmoreland coal, 
which are very nearly identical in quality, and 
will ordinarily give 4°25 feet of 16 candle gas 
hence the candle feet will be 68. From the above 
we have the following table of candle feet and 
price : 


Penn or 


Candle 
feet 


Petroleum 

Napbtha 

Albertite 

Kanawha cannels. . 

Penn and West-) 
moreland 


For the purpose of dete rmining thre ‘ost of ma 
terials for mixtures, let us assume the val- 


ues of condle feet and cost as correct; 
Ist. Taking a mixture of five per cent. of 
an 95 per cent. of Penn, what will be th: 


Albert 


yi ldif 
18 candle gas is made. 


“95 x 


“OD x 


68 64°60 candle feet of Penn. 
- 19.40 * Albert. 


se 


388 


84°00 cardle feet of mixture. 


Now, if this is 18 candle gas, from the definition 
of candle feet, we have a yield of 4°66 feet to th. 
pound—as 84+18=4.66+. If the yield was in 
creased to 5 feet per pound, the candle power 


would be 84--5=16'8 candles, 


Let us now find what percentage of naphtha 


would have to be used to obtain the same amount | 


of equal gas (i. €., using Penn coal) how much 
naphtha must be used as enricher to give us a 
mixture of 84 candle feet 
of 18 candle-gas— 
Let x 
(100-2) 
6542—=candle ft. of per centage of naphtha 
(100-x)68= °* of 
from which we have the equation 


=per centage of naphtha, then 


“e “< sé 


caking coal 


“ee ‘< sé 


caking 


6542 + (100—a)68 
54 
100 
As the sum of the candle feet of the parts of the 
mixture must equal the candle feet of the mixture 
which is to be 84—solving the equation, we have 
2=2°'73=per centage of naphtha, and (100—zx) 
97 


O7 


27 per centage of Penn. 
Proof— 

66°143 
17°84 


654 x ‘0273 

68 x ‘9927 

83°997=84 candle ft. of mixture. 

Having determined the relative amounts of the 

two enrichers necessary to produce the same gas, 

let us now see what is the relative cost of the 

terials. 

1. Penn and Albert. 


‘05 ton of Albert 
*95 Penn 


ma- 


(a 


$23=1°15 


) 
O” 6 o°iU 


1°00 ton of mixture 


The Albert yields 15,000 feet of gas per ton, 
and the Penn 9,520 feet, 


$6°85 


1°66 feet to the pound 


"95 of 9,520 


‘05 of 15.000 


g Peni 


pias 
Alber 


,044 gas 
750 


794 


from 


total yield of mixture 9, 


85 
69 9-10 cts cost per M Penn and naphtha | 


4) mixture. 


794 
2. Penn and Naphtha., 
"027 $40°70 
6°00 


} tons of naphtha @ 
‘9727 tons of Penn (a 
Cost of mixture 


"0273 of 24.436 


‘9727 of 9,520 


66% o 


g naphtha. 
9 260 


as from 
‘ te . val 
total yield of mixture 9927 
6°95 
70 cts cost per M. 
ture 


of Penn & 


9927 


from which it iat the 


would appear tl 
materials, for the gas made from thi 


tures, is about the same on the basis 


it 


petroleum, and 97°63 


By a similar course will be found that ‘ 


per cent. of 


] 


per cent, 
I 
CAK t 


Phat 


ton, t 


ing coal, will give S84 


the 


candle fee 
cost of 


materials will be $7°06 per 


amount ot 


the 


gras made 9,857 feet. which will mal 
st of materials for 1,000 feet equal 70.6 cts- 


Using 


caleulation, it will be found that the 


the Kanawha cannels, by the same kind 


of per cent 
age of caunel necessary is equal to 12.12, and the 


that 


per ton, $6°48, the yield 9,723 feet ; 


percentage of caking coal 87°88: the 


cost 
will be and 
the 
be 


rABLI 


rials 


st per thous:nd feet for the mat 
66 2-3 cents. 
OF MIXTURES GIVING 84 


CANDLI FEET. 


Per cent of 
enricher 
used. 


Wost per M 
ft for ma 
terial. 


Per cent 


Enrichers : 
cakiny. 


Petrolenm*... “ : 
Naphthat. ‘ one 2.i3 07.27 al 
Albert j ) 


Can 


70 6-10 ets 
cents, 
10 cts 


nels... cts 


* 15 cents per galion. 
10 cents per gallon. 
The 
reference to the purchase of the materials, not de- 
When oil 


question of cost is considered only with 


ducting for coke and other residuals. 


lis used the coke will be diminished not only by 


the amount that would be obtained by using coal? 
but also by the amount used as fuel in distilling 


| the oil. 


bushels of coke 


It takes 7 1-2 


gallons of oil, or 


to 42 
2 3-4 bushels for one ton of oil. | 


convert 


One ton of coal can be carbonized by about 18 
bushels of coke. We believe that this method of 
comparison 18 a correct cne, and it certainly gives 
results that correspond very closely with actual | 
workings. 





THE METRIC SYSTEM. 
a ee 

The existing ideas upon this subject are so vag- | 
ue, that we propose to € xplain in as simple a& Way 
as possible, what itis. Any child can compre- 
hend it, and as it is becoming more and more 
common in all scientific literature, it is to be hop- 
ed that more attention will be drawn to it, until 
it becomes the generally adopted system of the 


world. 


As all are doubtless aware, the *‘metric system” | 


is a decimal system of weights and measures. 

It is better not to bother one’s head about the 
equivalent values of the old denominations in 
first studying this subject, and when it is once 
understood by simply renembering in roun| num- 


| equal in length fo about 40 inches. 


] . % 
‘* Kilo-gram, 


bers or two values, it can be easily worked 


one 
out 


The starting point is the ‘‘meter”, which is 


equal to one ten millionth part of a quadrant 


(one quarter of a great circle of the earth), and is 
For express- 
ing divisions or parts of the meter, the prefixes 
‘deci 


ré spectiy ely 


and ‘‘mili” are used, meaning 
1-10th, 1-100th 1-1000th. 
expressing multiples of the meter, the 
‘‘deka”’, ‘‘hecto” and ‘‘kilo” 
respectively 10, 100 and 1000. 


‘Scenti” 
and For 
prefixes 
are used signifying 
Hence 
1 Centi-meter. 
1 Deci-meter. 
Meter. 
Deka-meter.* 
Hecto-meter 


1 Kilo-meter. 


we have 
10 Mili-meters 
10 Centi-meters 
10 Deci-meters ] 
10 Meters l 
10 Deka 


to-meters 


meters l 


‘ 


table of measures of 


d cubes the same may be used 


to the 


s the rth Ik 
by pi 
” or cube ibove, 


term “‘square 


following terms are used 


es t] 
1 Square- mete} 
LOO 


square meters 


ire 10,000 square mete 
nderstanding the subdi 
to the 


lerived directly from it, 


we c¢ 


a cubical vessel that 


nstruct 


ibe, having ¢ ich of its edges 


nd fill it with water, §] 


a °° liter 


that a 


and is a0 


sO ‘‘liter”’ which is used 


und dry measure 18 equal to a cubic de- 


cimeter, and divisions and multiples of it ave ex- 
pressed by ths same prefixes as before, giving the 
following : 

1 centi-liter. 

1 deci-liter. 

1 liter. 

1 deka-liter. 

1 hecto-liter. 


10 Mili-liters 
LO Cer ti-litres 
10 Deci-liters 
10 Liters 


10 De ka liters 
[he table of weights is derived directly from 
‘ litre” of 

ealled a 


Hence the gram 


he former, as follows. Taking one ‘ 


at 0° Centigrade, its weight is 


or LOOO 


water, 
‘* Grams.”’ 
is equal to the weight of one ‘‘ mili-litre”’ of wa- 
ter, und, using the same prefixes as before, we 


have for table of weights the following : 


10 Mili-grams=1 centigram 


10 Centi-grams=1 deci-gram. 
10 Deci-grams=1 gram. 

10 Grams =1 deka-gram, 
10 Deka-grams=1 hecto-gram. 

10 Hecto-grams=1 kilo-gram. 

The kilo-gram is equal to about 2} lbs, 

There is a rational simplicity in these relations 
between measures of length, capacity and weight, 
that it would seem should appeal at once to the 
practical American mind. Nothing could be sim- 
pler and less confusing ; and, if once understood, 


it would be used from choice. No one probably 


| fails to remember how much easier it was to learn 


the table of Federal money than any other. No 
one finds any inconvenience in using the money 
(if he has it) in preference to sixpences, shillings, 


etc, 





Hrata. 
—_— 
In the Journal, Nov. 16th, on page 224, third 
column, third line, should read as follows : 
About 16 pounds of sulphurretted hydrogen, 
and five pounds of carbonic acid, for every ton of 


|coal carbonized, 
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Fourth Annual Meeting of the American |< 
Gas-Light Association. 


in a line with the wires. ‘JT! 


f these wires you place four d ’ 


New York, Ocroser 18, 1876 of pith or mica, and are blackened 
>= From the centre, where the wi 
(Continued from page 226.] er, there is a very fine needle-po 


The Secretary 





Mr. Goodwin has recently made} Which the wires and discs res 


some experiments with Crooke’s radiometer, a} With great care his pi 
: : é : f glass, so that the 
new mode of measuring the quality of light ; and} CUP of glass, hat th 
°2 ° ° ‘ Tt » olaa ID “ lace 
if the Association would like to know about the}ly. The glass euy phi 
working of this instrument he will now explain it | 8te™, and this stem 1s supported 
to you. lof a glass tube, on the botto 
; | ‘ y > 6 ral 1 tha 
CROOKES RADIOMETER, a glass globe, so arra :' 
’ . ‘ reaches into the globe, and t 
Mr. Goodwin,—Mr. President and gentlemen BF | l o1 I 
; : ; sain ed therein. ‘This plac l 
of the American Gas-Light Association : Ihave}. _ +] 
: anit : 4 is exhausted from the 

been a member of the Association since its organ- | er ; 
> $ : } vacuum 1S produced as | 
ization, and I believe I have never spoken at a | : Se 

. bef If t] ; : t] | You will please und and 
meeting be re. re 18 { d > VIF 3 ave | . 1) | 

ig belore i there 1s any one virtue ave | cach of these discs is black, 


above another it is modesty. I feel very much | 
embarassed at being called upon to explain an 
instrument that has heen so recently discovered | 
as ‘** Crooks’s Radiometer.” I acknowledge the | 
compliment, but confess I do not feel competent | 
to talk upon a subject that has oceasioned so | 
much discussion among scientific gentlemen at | 
the present time ; but, as you have called upon | 
me, I will give you, in as few words as possible, | 
the yesult of tests IT have made with this ins‘éru- | 
ment. Ido not know, however, that the Radiom- | 
eter is generally understood by the gentlemen 
present, therefore [ will endeavor to explain if, | 
and the oceasion of its discovery, before giving 
you the result of my tests. 

The principle on which the instrument works 
Prof. W. Crookes, of Eng- | 


In a letter, giving a description of the in 


was the discovery of 
land. 
strument, and the discovery of the causes which 
led to the discovery of the mechanical action of 
light, as illustrated by the radiometer, he said: 
“Tt is well-known to scientific men that bodies 
appear to weigh less when they are hot than when 
they are cold” ; the explanation given being that | 
the ascending currents of hot air buoy up the 
body, so to speak, Wishing to get rid of this 
and other interfering actions of the air, during a} 
research on the atomic weight of the metal thal- 
lium, he had a balance constructed in which he 
could weigh in a vacuum. He still found his ap- 
paratus less heavy when hot than when cold. The 
obvious explanations were evidently not the true 
ones. An unknown disturbing element was in- 


terfering, and the endeavor to find the clue to 


white, or the natural color 





Let a represent the fine needle-p: 
Let b represent the fine wires at 
Lat c represent the cap of gl 





the apparent anomaly, led to the discovery of the 
mechanical action of light ; thus, step by step, he 
was led on in his investigations which resulted in 
the production of the instrument called the Radi- 
ometer.” 

He states that he believes the results obtained 
are caused by the force or mechanical action of 
light. but certain gentlemen connected with the 
scientific world have questioned the correctness 
of his conclusions, some asserting the action to 
be occasioned by heat, others by electricity or 
other causes. 

Whatever may be the reason for the action of 


the instrument, I thought I saw an element with- | 


in it that might be applied to photometry. as al- 
ready intimated by Prof. Crookes. I, therefore, 


commenced a series of experiments, or tests, and | 


I will now attempt to give you the results of some 
of them, and leave you to draw your own conclu- 
sions as to the cause of the action of the instru- 
ment. 

I will now proceed to illustrate the Radiometer 
by a drawing upon the blackboard before you 
(Mr. Goodwin illustrated the figure upon the 
blackboard.) We will suppose that you have two 
very delicate wires, probably two inches long, 
crossing each other at right angles ; on the ends 


| 
} 
| 


Let d, d, d, d represent thi pit r| R 


| mica blackened on one side 


Let e represent the glas 
glass cup. 

Now, if a rayof light fr 
|dle, or match, or any other 
| within a reasonable distance of t 
the dises will at once begin to revo | 





| match, for instance, and strike it, 

\light falls upon the dises they 

revolve, for some reason ; if you use | { 

| they will revolve twice as fast. If yi 

{ard sperm candle it will revolve at ert rate 
of speed in a given time. If you place tw 


dles at the same distance off it w revolve twice | Pel 


|}as rapidly, three candles three time 

and so on. \ 
Mr. Crookes having come to the 

that the revolutions were produced t 

| or mechanical action cf light strikin r imping- | ¥ 
ing on the black sides of the discs, it urred t 

him that it might be adapted to photometri 
tests. 


I will now give you the results y test 
We will suppose that we have a 60-inch ph 
ter bar, thus— (See illustratiun next page. un 


r i 


| tthis point, B, we will suppose that we place a be 


nsideration the qt 


resuit. 


243 


id at irgand burner. When TI first 
test of the instrument I did not take into 





untity of sperm consumed. 
treferred to was made with an argand 

ner consuming five cubie feet per hour, and ] 
the candle was consuming 120 grains 

stand, I did not thoroughly test 

fore, leaving out the amount 


ere 


d, I found, by observation of 


, that the gas equalled sixteen (16) 
lle The candle being 12 inches from the 
box disc, and the gas 48 inches from 


r (0 inches between centre of candle 


irner L then removed the sight-box 
varriage, and placed the Radiometer on 


that a line throngh its centre point- 

dle the bar. The centre of the 

y tl irrangement, occupied the 

positio the sight-box disc, which is 





represented in the drawing by A. I then, by 
of a stop watch, observed the time neces- 

to obtain one revolution of the dises of the 
idiometer which equalled 30 seconds, Now, it 
woof the instrument, or of the theory, or 

tever you choose to call it, that if you place a 


Ll vhere on the periphery of a circle, in 
ch the centre is represented by the Radiome- 
wsuming you get one revolutior in thirty 
ids, if you place a second candle anywhere 


periphery, you will get double the light 


1 double the number of revolutions in the same 
Following out this theory, I concluded 
as the gas burner, at 48 inches from its cen- 


was giving a light equal to one candle at that 
tance from the instrument, if I relit it the re 


hould be the same as two candles on the 
iphery of a circle whose radius equalled 12 


es—the distance from instrument to candle. 
i. lighting the gas I got two revolutions in 30 
ds, as I anticipated, which proved the 
I then moved my carriage to- 


hts were 


equal 


rds the gas, so that the distance between the 


‘e of gas and Radiometer equalled 12 inches, 
1I got 16 revolutions in 30 seconds. I will 


“ave you to draw your own conclusions as to 


er heat, light, or electricity produced the 
(Applause). 

If I can give the gentlemen of the Association 

y further information upon the subject I shall 


glad to do 80 





Ame 


trican Has 


es > 


ight Hournal. 
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Mr. Starr 
instrument you have now is different from that of 
Mr. Terry ? 


Mr. Goodwin 


I would like to enquire whether the 


It isthesame. Iw 


plain the instrument a little more in 


ll trv to ex- 
detail if | 
can. 


It is a glass globe, about tx und 


It is supported by a glass 


ches A- 
half in diameter. 


which is a part of the globe, and wl! 


an inch in diameter, running down 


of four inches, or thereabouts ; fr 
of this tube there runs up a elas 

globe, with asmall cup of glass 
On this cap are placed the revoly 
the | 


surface, the dises immediate ly com! 


porting the dises ight striking t 


volve. You will understand the globe is exhausted 
almost a perfect vacuum being produced 
Mr. Starr—Why is one of 
square and the others round ? 
Mr. Goodwin—When Mr. Hicks 
country I suggested to him that, if one of th 


these discs 


was in this 
dises had a mark upon it, the revolutions could bi 


The dises of 
one I had at that time were all round. 


counted much more readily. the 
Mr. Neal—You say you tested it with candles 2 
Mr. Goodwin—Yes ; I made several tests with 
it, and it occurred to me to alter the shape of the 
dises, which I suggested to Mr. Hicks, which 
sulted in the adoption of the diamond shape 


Fe- 
at 
his suggestion—and in ordering a lot of in- 
up 

not make any difference about the shape, 


the 
It 


struments, that form was agreed does 
so the 
instrument is in equilibrium or balance 
Mr. Neal 
ments here ? 
Mr. Goodwin—No, Sir; I have 
Capt. Dresser—The instrument can bs 


Union Square. 


Have you got one of those instru 
not, 
rot 
I will try and get one and bring 
it here to-morrow. 

Mr. Littlehales—Is it in order, Mr. President, 
to move a vote of thanks to Mr. Goodwin for this 
explanation ? 


on 


The President—It is always in order to do any- 
thing that is polite. 

Mr. Littlehales—I Mr. 
dent, that a vote of thanks be presented to Mr. 


move you then. Presi- 
‘ : . . 

Goodwin for his explanation of this instrument. 
It valuable 


thing to us by and by, and if he can give us any- 


seems to me that it may be a ve ry 
thing that will lead us to more accurate results in 
photometry, it will certainly be of great advantage 
tous. It seems to me that this isa very important 
discovery. At least it is a very interesting one, 
and it may lead to results in the future that will be 
great benefit to us. 


of 


The President then announced that the reading 
papers was still in order. 


of 


The Secretary stated that Mr. C. H. Nettleton had 
a paper upon ‘ Burning Breeze under Boilers.” 

Mr. C. H. Nettleton—Gentlemen of the Association 
you will, no doubt, think it very bi 
before you, and present a paper ; 


ld of me to come 
but I have attended 
nearly every meeting of this Association, and have 
hitherto had nothing to say. The question of burn- 
ing breeze has becn considerably agitated, and as 1 


have made a few experiments in that line, and have 


given the subject considerable observation and study, 


I thonght that it might not prove unint 


m1 to prepare a paper showing th 
I kn 


yw of only two works 


burned boiler 
taining you on a snbje 


[ trust ye 


under 


} 
fami ir, 


fon then ft 


ead the paper. 


BURNING BREEZE UNDER STEAM 


BOI! 


| 28 cents, 


| she 


thrown in. Care must be taken to have the breeze of 
equal depth throughout, otherwise, the air finding a 
thin spot, will rush through at that point, and th: 
result will be a lively fire in one place, and a dead on‘ 
elsewhere 

The cx 


case, S50 for a four 


st of the whole, including pattern, was in m 
I find that wher, 


bushels of coke weighing abou 


horse boiler. 
I formerly used nin¢ 


60 lbs., to do the same work, required seven bushels 


f breeze, weighing about 350 lbs., so that, pound for 


With me 


yard at four cents per bushel, and coke at 


id, the fuel is very nearly equal, breeze 

in the 
24 cents, so that, by using breeze, I accomplish with 
4 what formerly cost me #1.124 


It 


with me 


is bnt fair to state that the idea is not original 
In the which I 


yp has been run for years, by a boiler heated as I 


town in reside a machine 


have described, with the refuse coal screenings from 
yards for fuel. 
rat coal 


. and with a good many of you the coal dealers 


And here permit me to sug- 


screenings are just as easily burnt as 


towns will be glad to have their screenings 


arted away, SO that in such cases the cost of fuel for 


1a boiler would be merely nominal 


is with much diffidence that I com 
read a paper on the subject of 


1 both beeat 


er Steam Boilers 
rthy of 
f seientific di 


1 als 


such dignity, unless ac 


ita, which I am 


» becanse it is 


subije 


been 


money for the company I represent, 


hol a GAS 


ily as a side issne: but as it has 


the 
ing some 
ypose to tell you of it, and you must judge of 
Co burn breeze under a boiler, four things are ne- 
iry—a grate of somewhat different pittern from 
those in ordinary use, a blower, a conducting tube 
between the two, and motive power 
rhe grate is the only one of the four needing any 
description. 


plank, of 


To make the pattern for it, a smooth 
about 


form of one half the grate if round, or, if square, of 


one inch in thickness, is cut to the 
such dimensions as t» be easily handled when cast, 
and of $, 4, or one-fifth of its full Then, by 
two series of parallel lines at right angles, the plank 
At the 
corners of each square one-quarter inch holes ar¢ 
bored through the plank. 


size. 


is divided with squares of about one inch 


These holes are enl irged 


to about one-half an inch diameter, and 


on one side 
taper to the original size on the other side giving each 


the shape of a frustrum of a cone. By burning these 


holes with a hot iron to smooth them, the pattern is 


ready for use, and where it is well made there should 


be no diffi 


and a-half cents per pound. 


‘ulty in obtaining castings at four to four 
Where the grate is large 
girders one inch in thickness, and of any depth re- 
quired, can be cast on the under side, and form a part 
of the grate 

In the matter of the blower, I prefer the slow motion 
pusitive blower to the fast-running centrifugal ones in 
ordinary use. The slower the machinery can run the 
longer it will last ; and, basides, there is very a great 


Mos® 


line vo 


difference in the cost of fittir g up for the two 
ot 


us have slow-motion exhausters, with a 


shafting running at not more than 150 revolutions, 


and often not over 100. 


to 2, 


To get from this up to 2,000 
the 


pulleys, and a conntershaft 


500 revolutions, as is necessary with fan 


blower, two good sized 


have to be used. With the positive blower very little 


1s necessary. In my own case I put a twe.ve inch 


pulley on the shaft, and bolted direct to the blower, 
The tubs 


sufficiently large 


any tinsmith can make, only it should be 


to prevent friction as much as pos- 


sible in the passage of the air to the boiler. It con- 
nects with the boiler at any poiut under the grate. I 
have the tube coming up through the gronnd in one 
corner of the 


boiler, 


square iron base which supports the 


up 


so as to prevent the ashes from fallit 


and running about six inches from the 


ground, 
When ready for use the grate is placed in position, 
with the small end of the holes on top, a fire is com 


menced with red-hot coke or wood: after the engine, 


and with it the blower, are started, then the breeze is 
‘ 


1 ’ 
},aends 


[ should not have brought this matter to your atten- 


ym. but I firmly believe that the suc of gas 


ess 


in these hard depends in large 


[t 


companies times, 


, 
ire on practicing such economies will 


save 


company, in one year, abont ™ ind while, 


1 large concern, $300 may seem small, yet to small 
ompanies, a few such savings help a long way on div 


H. Net 


Derby Connecticut 


CHAS rLETON, 

Eng., 
Mr 
youl What depth did you put in? 
Mr. Nettleton 


[ only put ina thin coat, not more than an inch in 


Harbison—How often did yon have to renew 
breeze ? 


[ should say perhaps once an hour, 


depth. 
Mr. Harbison—I would like to inquire if, in using 
this breeze, you ha? any trouble in putting it in ? 

Mr. Nettleton—I had no trouble at all. 

Mr. Harbison—What blower did you use ? 

Mr. Nettleton—l 


blowers that you have seen in a blaksmith shop—a 


used one of those large-sized 


large-sized blacksmith’s blower. 
Mr. What furnishes the 
Mr. The engine. 
Mr 
Mr 
Mr 
what breeze 18? 
Mr. Nettleton 
coke | 
Mr. Star. 


Harbison 
Nettleton 
Harbison—The engine that runs the exhauster ? 
Nettleton— Yes. 

Starr—I would like to inquire of the gentlemen 


power? 


Where do you get it ? 
It is the refuse screenings from the 
ile. 
What is the size of the largest pieces of 
»oke you have in it? 

Mr. Nettleton 


screen it at all. 


Here are a few lumps T do not 
I use the coke refuse in front of my 
retorts, It makes no difference in regard to the size. 
I can use the finest dust as easily as I can the lumps, 
and vice versa. If Thad any sale for small lumps, I 
should screen it. 

Mr. Starr.—1l am nota profound scientific gas man, 
but I have always understood that breeze was a por 
tion of that, which comes from under the retorts I 


use the stuff that comes from under the retorts, and 
shovel it right up out of the ash pan, clinkers and all, 
and on that I throw my breeze, and I make all my 
steam, and crush my coke for nothing. I used to get 
an excellent fuel out of this pile of ashes, and clinkers, 
and fine dust, but latterly I have got to using the 
stuff from out of the ash pan. I screen it through a 
That takes 


ont several of the lumps of tar that will drop out of 


one-fourth inch or a three-eighth mesh. 


the retort, and the lumps of coal that will come 
through the grate bars and the Inmps of coku, and 
that, with my fine breeze, make me an excellent fuel. 
blowers. I fire on one side of t!.e boilex at 


I use no 


atime. Ithrow inapile of this rongh material o 
one side, and when that is heated and burning, and 
the other side is burned down. I fire on that side; and 


I use it in this way with great success. I sell my 





crushed coke in our town. Ihave an apparatus righ 











yreeze of 
inding a 
and ths 
dead on‘ 


as in my 
it wher, 
ig abou 

bushels 
ound for 
e breeze 
coke at 
lish with 


original 
machine 
ted as I 
igs from 
sto sug. 
burnt as 
] dealers 
reenings 


ficl for 


urattene 
s of gas 
in large 
vill save 
d while, 
to small 
yon div 
roN, 
cticut 


o renew 


un hour. 


1 inch in 


in using 


in? 
rge-sized 
shop—a 


hauster ? 
‘ntlemen 
from the 
pieces of 


T do not 
nt of my 
the size. 
e lumps, 


lumps, I 


gas man, 
yas a por 

etorts I 
torts, and 
's and all, 
e all my 
sed to get 
| clinkers, 
using the 
through a 
hat takes 
‘op out of 
vill come 
coke, and 
lent fuel, 
» boilex at 
aterial o 

ning, and 
side ; and 
I sell my 
ratus righ 
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by my door where I wet it. It takes the place of an- 
thracite coal with us. AsI have stated before, in the 
small town where I live, I have sold from our works» 
46,000 bushels of what we call pressed coke. ‘The 
breeze or fine dust I screen, and mix with a little bit 
of Youghiegheny coal, and sell it for four cents toa 
machine shop there. If it was not for the machine | 
shop, I snould have no market for it. There wasa 
time when the screenings were given away for tbe 
cartage, but now we charge $3 per ton. 

Mr. Harbison—I would like to make one or two re 
marks in reference to coke. It is very important to 


prepare coke in two ways; or, rather, it is very im- 
portant for us to make good coke, and, in the second 
place, it is » very good thing to have it have a good 
reputation. Mr. White has suggested an idea about 
getting red of his coke, which I think is a very poor 
one. He says that they give it tothe po r. I think 
that is a very poor plan- He had better sell the coke 
for what he can get, and then give the money to the 
poor; becanse, by giving the coke to the poor, he 
gave it a bad reputation as fnel. You cannot get 
the better class of people to use it. 

Mr. Starr—I used to have a large trade with New 
Foundland. You all know that the government dis- 
tribntes among the poor yellow corn meal. We all 
know that yellow corn makes a much better meal than 
the white corn does. We used to ship thousands of 
bushels of yellow corn to New Foundland, but after 
the New Foundland government began to distribute 
the yellow corn meal to the poor we never could get | 
the better class of people to use it; simply because 
the poor people used it. You have got to make coke 
which is a good fuel, acceptable to the better class of 
people, or it will not find a market. 


DEPRECIATION IN PLANT 


Mr. Pearson (Toronto)—Our company has had | 
some difficuity lately, in knowing exactly how much 
to take off on annual deprecation in plant. I should 
like to have the opinion of some gentleman of expe- 
rience here, as to how long, cn an average, street 


mains last. In regard tomy own experience, we have 
had in Toronto, street mains which had been put down 





for 30 years, and when they were taken up they were 
found to be as good as when they were first put down, | 
In some parts of the city there is clay soil, and in | 
other parts sand. Ihave concladed that it is owing 
a good deal to the nature of the soil through which 
the pipes pass. In some cases, where streets have 
been filled up, particularly with ashes and other ma- 
terial, we have found the pipes have corroded in the 
course of a very few years. ‘This is a very important 
matter to gas companies, or it would be to ours, at all 
events, to know how long such materials, on an aver- 
age, will last. It would also be of great value to have 
accurate information upon this point, in order to 
know how much to take off as a proper amount for 
depreciation. I ask this question in order that I may 
have the benetic of the experiense of members of this 
Association that are well informed upon the subject. 
There isa gentleman present who mentioned to me 
to-day, that, in the city where he resides, they had | 
erected a gas-holder in 1838, which in 1872 they took | 
out and sold again, ani found the iron to be about as 
good as when it was erected. He perhaps has some 
further experience upon that point, and it may be 
useful to the members of the Association. The gen- 
tleman I allude to is Mr. Rankin, of Lonisville. 

Mr. Rankin.—The experience alluded to by Mr. 
Pearson from Toronto, is simply in regard to the gas- 
holders in our works. When our works were built, 
during the year 1838, we had two gas-holders erected, 
40 feet in diameter and 18 feet in depth, containing 
about 18000 cubic feet each. ‘These holders were 
used every day, from the time our city was first light- 
ed with gas, until they were taken down in 1872. 
We tore down the old holders, and the iron, so far as 
we could judge from its appearance, was just as good 
as it was the day the holders were constructed. The | 
iron is stiJl being used for such purposes as we find it 
convenient to use such iron for. The other holder 
was sold to a gentleman, who was engaged in the erec- 








tion of small gas-works, and he took the } lf a 
5 

portion of the frame-work. That suited his purpose. 

The iron was used in some town in the ter f 


Indiana, the name of which I cannot 
The holder was reconstructed, and it 
to-day. Severa] parties here seen this holder, and tl 


gentleman assures me that the iron on the holder 


it has been reconstructed, was better thar 

he can procure at the present time I dont 
gentlemen to understand me to mean, that th 
iron ,from the holdez is of better quality t 

which can be procured now, but I mean t iy, tl 
the original quality of the iron was better t 

which can be procured now for su " 

gentleman has inquired in regard to th rat 
street mains. I have no information w) \ 1} 
of any service to any member of the A \ 
toservice pipes, I might say something it r 
our experience abont them I come from t) ty 


Lonisville, where we have a lime stone w 
tion, with clay and sand, The clay is o1 
few feet below that we have the sand W 
vice pipes in our city to-day, that wer 


1839 We very frequently have occas 


of them up. So here we have taken the , and 
had occasion to renew the pipe; we freq 

the old pipes in a perfectly good condition In othe 

parts of our city we have sand, whe t 

been removed, and we find in such locations the piy 

| entirely gone, so far as the iron is ucerned We 


find a very lerge mass of clay mixture, clay and sar 
and the iron very g 


disturbed. We find in other places, where 


laid down service pipes within the last eight 
| years, that they have great holes eaten in them; I 
| presume that it isthe experience, however, of every 


gas man. Itis, so far as I have had an opportunity 
to talk with them, upon this subject, While I am up 
I would like to say, ifthere is any gentleman here 
that would like to talk upon the subject of naphtha 
line, after we have concluded our meeting here to-day 
or at any other time, I should be very glad to have 

conversation with him. Weare troubled a great d 

with it, but I cannot make any suggestions at the 


present time, in regard to it, that would be of any 
value to the Association. I would however, be glad 
to have the views of any gentleman upon this subject, 


who has had experience. 

The President—I am told that Mr. Price has pré 
pared a paper upon the subject of ‘*‘ Street Mains 

Mr. Price—lI have, sir 

The President—We would be very muc 
hear it now. 

Mr. Rankin—I would make one other statement in 


r 


regard to gas-holders. It has been my custom in the 
construction of gas-holders, to require the contracto: 
to give them three coats of red lead and boiled oil 

one coat as soon as he has framed and punched the 


iron, another coat after being removed from the sho} 
to the premises, and then requiring him to give them 
a final coat inside and out. Our aim is to protect th 


iron and prevent oxidation. After we have done that 
our holder takes care of itself. 

Mr. Neal—I don’t wish to interfere with the read- 
ing of the paper by Mr. Price, but this subject has 
suggested some considerations to me, and I would 
like to ask a question before Mr. Price reads his pa- 
per on ‘‘Street Mains.” Our street mains have last- 
ed, some of them, for twenty-six years, and generally 
speaking, the complaint of gas works in regard to 
mains might be avoided, if they were kept in order 
My rule is to keep everything in proper repair. It 
very often happens, on taking up the mains for some 
purpose or other, people will go by and see the crust 
of soil or earth that has formed upon the pipe, and 
they will say that it is corroded and rotten. I tell 
them to just scrape off the clay and they will finda 
good body of iron beneath; just as good as it ever 


|} was. In p*rts of the district of Charlestown where 


pipes : tid, they are subject to the action of salt 
water, a»t perhaps directly but indirectly. The 
ground is saturated below the pipes with salt. At 
this moment the city is grading certain sections of 


good to all appearances, until it is 
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( estown, and I have my gang of men go before 
and examine every one of the pipes. Some of the 
pipes we find as thin as paper. ‘They are only 
ept tight by the covering of soil or clay. I bave en- 
red real many times in order to try and find out 
fthere is any remedy for this. The gas will pass 
ng through them of course, and the pipes will 
seem to be tight as long as they are not disturbed. 
If they don’t leak they give a great deal of trouble ta 
the consumers, because they fill up with the soil that 
vorks in, and that makes a good deal of trouble. I 
1 » to know of any gentleman here, whether 
is any material thet can be used upon service 

es that will resist the action of the salt. 
Mr. Cathels—I should like to say a few words in 
rd to the manner of laying service pipes in Lon- 
It has been adopted for many years there, and 
1 very successful. Instead of laying them 
t} ound as they do here, they construet a V 


ped wooden trough made of boards, and in the 


tt f the trongh they puta preparation of as- 
t pitch and sand, and they lay the pipes in this 
V shaped trough, and fill the trough up to the top 


th the preparation. In that manner the pipes are 
lin a preparation that i» impervious to the 

f water or of salt, and it formsa coating about 
pipe, so that it is impossible for anything of that 
ito penetrate. It effectually prevents water from 
ning in. Galvanized iron has been used in the 


rks of which I now have charge, and has been 
there ever since the works were started. Galvanized 
iron pipes are certainly a very great improvement 
on the plain black pipe. In regard to rubber coat- 
on pipes I have no experience of that. There is 


ip 


ther thing which I would like to mention, which 

I think isof some importance, in regard to laying 
service pipes. I don’t know whether it is the custom 
now, but it has been the custom previously to tap the 
main on the top, instead of tapping it on the side ; 
| that has several objections. In the fiast place, when 
ithe pipe is screwed into the main, and then bent 
| around in the shape of a quarter of a circle, it is liab'e 
to be drawn back and become loosened from the main. 
Then, again, it has a tendency to promote the accu” 
mulation of naphthaline. We know that to guard 
against naphthaline one of the conditions is, that the 
pipe shall lead straight into the main, with as great a 
fall as possible, so as to prevent any accumulation of 
moisture in the pipes. We frequently find a coating 
f hour frost where the service pipes enter the main. 

Tapping the main in the side certainly has a great 
many advantages, and it only requires a little more 
excavation. It is, in my judgment, much the wisest 


Mr. Littlehales—I would like to say a few words in 
reference to laying service pipes. We have been re- 


newing a good many during the past few years, and I 


1ve found that we have the worst ones where the 

il contains iron. It acts as a strong acid and eats 
nto them very rapidly. I have found pipes on seve- 
ral occasions that have not been laid down more than 
three years, completely destroyed. In taking up 
some old mains, about twelve months ago, that had 
been laid some twenty-six years, we found red lead 
| and white lead marks made on them, at the time they 
were shipped irom Glasgow. The words *‘H. G. & 
O were just as perfect as they were when the pipes 
were made. The lead had been a perfect protection, 





while the part surrounding it was corroded; and I am 
of the opinion that red lead and white lead are tho 
most effective preservatives we have. We have laid 
a great many thousand feet of service pipe, and we 
generally heat them and then coat them with tar. We 
generally give them two coats, and put it on as thick 
as possible. ‘The great thing is to keep moisture 
from them. If you can keep them from getting 
damp, of course oxidation will be prevented. So far 
as the inside of the pipe is concerned, I think that a 
coat of either red or white lead will be about the 
most effective preservative you can have. We havea 


great many thousand feet of the tar coated pipes. I 
have examined pipes that have been laid about twelve 
|months without the coating, and I have examined 
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others that were coated with the tar and laid about 
the same time, and I have found that the uncoated 
ones, in several instances, were eaten badly in som 


places, and the tar-coated ones were just as perfect as 
when they were laid. 

Mr. Starr 
away ? 

Mr. Littlehales—The whole length of the pipe. 

The Association then adjourned until 
at 104. mw. 


At what point do you find them giving 


¢ 


)-mMorrow, 


SECOND DAY. 


THuRSDAY, OcToBER 19, 1876. 
The Assooiation met pursuant to adjournment, at 
10 a. M., and was called to order by the President. 
The President—Mr. Price, we ti 


your paper now, if it is agreeable to you. 


are ready to hear 
Mr. Price—I present what I have written with 
great deal of diffidence. 
seem to me to be a subject that 
great amount of intellectual effort 
deavored to embody simply one method of doing thi: 
particular thing of laying the pipes, and while I think 
it is of a great deal of importance to the 
gas works, yet, as I said before, it does 1 


permits of a very 


But I have en- 


managers of 


to 


1ot 


1« 


seem 
me to be a topic of sufficient importance: 
writing of a paper. , and 
perhaps without much regard to style or grammar. 


Mr. Price then read the paper, as f 
ON STREET MAINS. 

Perhaps no department of the complete outfit of a 
gas company is deserving of more wise and careful at 
tention than that of distribution. Having secured a 
good field of operations, a good site for the manufac- 


t " 
I have written in great haste 


justify the 


ollows 


turing aud storage of his yas, and having constructed 
his works and his holders npon the most approved 
plan for producing a good article, at the lowest pos- 
sible cost, and properly storing the same, an adequat: 

and well laid net work of pipes for conducting the gas 
to every part of his district, is of prime importance 
to the gas engineer. Every other department may be 
perfect, but if this is defective, his labors will be 
thwarted, and his capital will be unproductive. In 
compliance witha request which I could not disre- 
gard, I shall proceed to offer a few practical sugges- 
tions relative to this important topic; and in doing so 
I beg that I may not be regarded as presuming to 
teach, but as merely endeavoring to state the views 
which have been impressed upon my own mind, by 
the experience of afew years, in the management of 
the interests committed to my care. 

In determining the several points involved ina 
suitable system of distribution for a given town, thi 
first thing to be considered is, the size of the mains 
proper to be laid. The general rule to be carefully 
observed is this, viz., liberality in the capacity of t v 
mains. 
of gas required shall have free course, and go forward 
without hindrance. 
pipe that there shall be no necessity for heavy pres- 


Let the pipes be of such size that the volume 
By all means use such sizes of 


sure, in order to give your customers a supply of gas 
for excessive pressure is attended with many evils. 

Ist. By it leakage will be much increased, and 

2nd. The bills of consumers will be made so large, 
as to cause complaints and withdrawals. ‘By doub- 
ling the amount of pressure, the consumption of gas 
will be increased about one half.’ 

If the engineer make a mistake here the evil will be 
serious, 
my own observation. A certain gas company had pur- 


I will illustrate by a case that came within 


sued a narrow policy in the matter under considera- 
tion, and had laid much small pipe in the days of its 
poverty and when 
the city where it is located, about thirteen years ago, 
began to grow afresh, and for ten years expanded and 
filled up with marvellous rapidity, the gas company I 
refer to was pressed on all hands to extend its mains, 
so as to keep pace with the demand for more light, 
miles on miles were laid, but the chief distributing 
lines were neglected, and remained for years too small. 
They answered very well in the season when but little 


some even as small as two-inch 


al 


In the first place it does not | 





autumn and winter came, and the demand for gas be- 


came large » 5 


hen a supply for remote districts could 
be furnished only by the application of heavy prese 
sure, and this effect followed. 
of the town, 


The business portion 
near where the works were located, had 
excessive and too much , while distant 


All 


he near by and largest consumers raised a great out- 


pre ssure as 
streets had too low pressure and too little gas. 


‘ 


ery, because their bills were suddenly nearly, or quite 
doubled, 


loud ery for more light. 


and the more remote consumers sent ina 


As times 


economy necessary, the evil grew to be serious and 


| 
became hard and 


resulted in an oil war. Hundreds abandoned gas and 
in some cases because it was | 
| 


took in petroleum ; 
h 


ou 


cheaper, and in others because they were angry with 
And it did 
suffer severely in consequence of the error I have de- 


It should 


the gas company and wished to punish it. 


scribed be borne in mind that as winter 
approaches, gas bills inevitably become large, even 
and 


under the most perfect system of distribation ; 


hence it 1s « learly a great error to either lay or per- 

petuate a net work of mains so small, that the bills of | 
consumers are made excessively large, at the time 

when they sre naturally large enough for the comfort 

of those who collect them, thus needlessly increasing 

the storm, usually sufficiently unpleasant with the 

best system of distribution that skill and money can 

provide. 

As to what sizes of pipe may be suitable in any 


given case; it is obviously impossible to speak defin- 


ately. In determining this question everything must | 


be considered—-present net ds snd probable growth. 
In any case I would never lay a foot of two inch, and 


but little three, even for cross connections. It costs 


nearly as much to lay a three as a four inch pipe, The 
digging is the same, and so of nearly all the labor. 
The joints cost a trifle more, if lead be used; of course | 
there is more iron ina foot of four than in a foot of 
three inch, but in these days of cheap iron, the whole 
expense of the former is but a trifle, while the capa’ 
| city of a four is nearly double that of a three inch. | 
These remarks will apply to the larger sizes, in a gen- 
eral way, that is to say—if there isa likelihood of | 


needing a large pipe in a given street, it is generally 


better economy to lay it at first, than to put down a 


smaller one, which must be removed ere long. 


There have been attempts to improve upon the old 


fashioned pipes, but I am not aware that anything is 


better than plain, old style shapes, cast vertically, | 
. } 
A| 
good quality of foundry iron should be used, so that | 


| with the socket end down to avoid shot holes. 
the pipe may be tapped with a clean nice thread, and 
without too much expense of labor. If the pipe is 
made of too hard iron it will be hard to tap. Some- 
times the pipe will crack in tapping, and it will be | 
difficult to make a clean, sharp thread, for the recep- | 


tion of the service-pipe. 


There is no need that the street main should be ex. 


cessively thick; nor on the other hand should it be 


too thin. For ordinary sizes I think three-eighth inch 
about the 


course, have a corresponding weight of metal. 


proper thickness. Large sizes should, of | 


Having settled the questions of size, thickness, and 
| quality of his mains, the engineer will next look at 
the question of their proper location in the street. 


The streets of a city having all the modern conveni- 


ences, will be occupied by gas mains, water mains 
land sewers, under ground, and by street railway 
|tracks above ground; and in selecting the proper 
line for the gas pipe, itis important to consider its 
present and possible relationship to each, or all the 
above mentioned neighbors. It will generally be 
found, that the city authorities will insist, that the 
gas main shall yield precedence to the sewer, and also 
to the water main; if, as is usually the fact, the city 
owns the water works. I have often known a gas 
company to be compelled totake up and remove its 
}mains, at a large expense, in order that 2 sewer ora 
| water main might occupy its bed, not always because 
there was a real necessity for the change, but because 


the city authorities chose to have itso. If the order 


gas was required; they were summer sizes. When{to budge comes. it is best to pick up and move, as re 


sistance will be vain, and irritating to those wh 
should be conciliated. 


Now, in a growing town, ifthe gas engineer hap- 


pens to be in advance of the city engineer, it is wel 
to remember that the latter will soon be along, and 
if possible, to anticipate his wishes. He will, us 


ally, desire to locate his sewer in the center line o! 


the 


lay the gas main pretty near the one curb line or the 


street, and hence, [ think it g¢ 


g nerally better to 


other, hoping that the water main will be laid on the 
side of the sewer which the gas main does not occupy, 
If the 
gas main be placed near the curb line it will be easily 
If there b 
1 pavement, the objection ti 


and probably this will generally be the result. 


accessible, under most circumstances. 
Nicholson or other wooc 
’ 
| 


disturbing it will be avoided, because t 


pipe may 


1e 


r 


be reached by removing a small piece of the gutt 
pavement, which is usually of stone; or if it be of 
wood, the workmen can get down to the pipe without 
disturbing it seriously, or doing much damage. This 
Where the 


indeed, s 


is always important, for obvious reasons. 
main lies on one sido of the street, there is, 
serious difficulty, when there is occasion to lay a ser 
vice tothe opposite side, especially in the case of 
wood pavement, unless, as in a few instances, where 
the ground is sandy, and the service pipe can be 
pushed through under the pavement; but in case of 
clay or gravel, or of any hard earth, there is no way 
but to take upthe pavement and dig, except one, and 
that is to double pipe the street. Sometimes this is 
the better way, even if the obstacle just mentioned be 
A street is very wide 


not in the way. For example: 


say 100 feet or wider; long services are liable to trap, 
and also to other obstructions. In such a case I pre- 
The 


extra expense is, in part, compensated in avoiding the 


fer to lay two pipes, one near each curbstone. 


necessity of laying long service pipe, if, as in most 
cases, the gas company furnishes the service from the 
main to the curbstone, without expense to the con- 
sumer. But the great advantage is this; with ashort 
service there is almost always an uninterrupted flow 
of gas to the customer, and I regard this as of prime 
importance. 

Having decided upon the line, or location of his 
pipe, the engineer will next consider the depth at 
which he should place it. There is one general rule 
to govern him, viz., the main should be placed below 
frost, that is, so deep, that no ordinary amount of 
‘cold will reach it. Every gas manager must be fa- 
miliar with the evil effect of frost upon gas in a pipe. 
It depreciates its quality, and interrupts its flow. But, 
there are other evils attendant upon laying a main 
near the surface. If frost gets below the pipe, it may 
heave it, and thus disturb the joints. In case frost 
reaches 2 main in much force, the contraction, cause- 
ed by it will be injurious to the joints, and it is said, 
that in some cases, pipe has been broken by contrac- 
tion, caused by cold. When laid, the main should 
never be disturbed, by any influence. It should 
neither expand nor contract, and it should neither be 
lifted by frost, nor depressed by any force from 
above. 

And this leads naturally, to a few words concern- 
ing the foundation upon which the pipe should rest. 
Ifthe ground, at the bottom of the ditch, be solid, 

| that is sufficient; but if it be soft, and liable to either 
sink or slide, means should be sought to obviate the 
liability to either. The judgement of the engineer 
will dictate what should be done, in any given case : 
but he should, by the use of some material, wood, 
brick or cement, secure a good bed for his main. 

He must look carefully to his grade, and see, that 
at suitable points, he can secure a complete discharge 
into drip-boxes, of all condensation. The exact cir- 
cumstances of each case will decide how often, and 
where he should place his drips. 

Having settled all the foregoing matters, the actual 
laying of the pipe demands the most untiring super- 
vision. Good joints are of the last importance. Good 

| pipe, good location, good foundation, good grade— 


| all these will not avail, unless good joints be secured 
| Why invest large sums in buildings, retorts, exbaust 
ers, condensers, scrubbers, purifiers and holders, 
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after good gas has been made, itis aliowed to waste 
into the ground, while on its way to the consumer? 
[ think 


more 


almost any other error in our business, is 


excusable than this; and yet, no doubt, this is 
the point at which a fair profit is wasted, annually, 
by many gas companies. 

I am not competent to settle the mooted question, 
which is the better material for joints, cement or 
lead ? My com 
pany has tried both, and now uses only lead. Let 
each decide for himself, but be sure, that his joints 


My prejudices are in favor of lead. 


are tight. 

In laying pipe, my method of proceedure is this. 
First. I provide the best soft piglead. Inever buy 
the hard, irregular, uncertain stuff, which is old by 
the plumbers, because, thongh nominally cheaper, 

is really dearer than good lead, for good joints can 
not be made with it every time. 

Second. I provide a good quality of spun-yarn for 
gaskets; and to make sure, that I have such a qual- 
itv, I have it manufactured to order. 

Third. After the main has been placed, the work- 
man drives into the space between the spigot and the 
socket, a gasket of the above mentioned spun-yarn 
This must be thorougly done. 

Fourth. A mould of soft clay is placed about the 
pipe, near the socket, and melted lead is poured in to 
the mould, so that the space outside of, and next to 
the spun-yar, is filled. 

Finally. The lead is tamped, thoroughly, so as to 
completely fill the interstice about the spigot. 

To make all perfectly sure, the pipe is tested, by 
etting in the gas, before covering, and if any leaks 
are discovered, the remedy is applied at once. Soon 
after the pipe is brought into use, the line is carefully 
inspected, and if any signs of imperfect joints are dis 
covered, the pipe is uncovered, at the proper points 
and the defect cured. 

[have described my own practice, not because I 
suppose it original, but because it is the best prac 
tice I know, and because it has worked well in my 


experience, It is offered for criticism, and I have to 


| about 20 lines 


request, that any suggestions for its improvement may | 


be freely offered. 


Mr. Neal—I would ask the gentleman, in the first | 


place, whether he ever has any breaks in his mains ? 
Mr. Price—We have 


sequence of the digging of sewers, or some disturb- 


had breaks sometimes in con- 


ance by the street authorities. 
Where do 
these breaks or leaks occur usually ; in the joints or 


Mr. Neal—Breaks and leaks I suppose. 


in the body of the pipe ? 

Mr. Price—‘I'he body of the pipe, from actual 
breaking. 

Mr. Neal—Do the joints ever leak ? 

Mr. Price 
so that it sinks, then there is danger that the joints 
will be opened so as to cause leakage. 

Mr. Neal—I asked the question for this reason ; I 
have not used lead for a great many years. 


Sometimes. 





If the pipe is disturbed 


I prefer 
If there is any leakage or anv breakage at 
all it occurs more frequently in the pipe at the bell 
than in any other part. I usually find the breaks just 
at the bell, where the pipe ‘s attached. 

Mr. Price—What causes it to break ? 


cement, 


quickly after the cement is prepared i 
I know that it did 
Whether the cem 


bad, or the joints improperly made I d 


cure a gcod joint. 


cessfully with us 


at any rate our people abandoned it after . 
they did so without ¢ i 


. 
I know my people neve1 


it a fair trial. It may be 
reason. 
They use it about the works in maki 
but not in street mains 

Mr. Neal 


Yon spoke f the ne 


mains of flarge size, im order that tl 

may be as even as possible throughout your district 
I know this is true, and that it is a good 

taking up old pipes in the Charlest 

place them with larger ones than those that 

at first. Is not the pressure greatest ne 

works, at the time of the greatest con ption I 
it not necessary to put on an inch more, or two inches 
more, unless your mains are very large at the furthe 


end of your district ? 


Mr. Price.—I suppose, of course, inevitably 
the pressure is a little heavier nearer the gas works 
It depends upon the shape of the ground If th 
works are very much below the plateau uj} which 


the city stands, you require less pressure at the works 
In our case, the great body of our cor 
about three quarters of a mile from the works, and 
our works are from 30 to 40 feet below 
At one time, we were obliged to raise the 
tenths), in order to get 8 or 9 lines it 
Of course 
We 


would be 


remote districts. some ot our 


not get good light. had too much pressure so 
that 


course, be excessive 


there blowing, and there would, of 


consumpwon where there was1 
carelessness whatever; and the fact was, that persons 
in one part of the town, were slaughtered for the sake 
of benefiting a remote district. It wasa 
take. 


now a very fine distribution. 


‘yreat mis 
We have corrected it since that time, and haves 


[ have alluded to it, by 


way of illustration. It may bea very common mis 
take. Itisa very bad one. There is nothing, I be- 
heve, to-day, that the gas companies can make a 
greater error in regard to, than to appear to rob peo 
ple, to appear to force upon them more gas than 
they want, and more than they can us We have 
| hard work to keep in a moral position with the com- 
munity. I hold thata gas company should be untir- 
ing in their efforts to remove every possible cause of 
irritation. There should be no just cause of con 
plaint, so far as our dealings with the public are con 
| cerned. 
Mr. Neal.—There is another matter connected with 


Mr. Neal—F rom depression—from digging under- | 


neath, or from other causes by which the pipe is dis- 
turbed. 

Mr. Price—Is it ever caused from frost? 

Mr. Neal—The joint does not give way unless it is 
improperly made, or bad cement is used. 

Mr. Price—Our people hold that the lead joint is 
the best. They say that the gas pipes, where the ce- 
ment joints have been used, have broken from con- 
traction, or from some other cause. I don’t know 
whether our people are justified in this opinion or not. 
They may have strong prejudices against cement. 
Some years ago they had some bad joints made, or 
the cement was not properly put in. It I understand 
it rightly the cement must be carefully made, and 
must be very carefully handled, and the joints must 


| leakage or any other source, and all that is use: 
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my gas companies, that I have knowledge of. For 
tance, I know of some companies, who show a 
facture of 46,000,000, that have a loss of about 


000,000, and I have no doubt that some companies 
That is 
in my judgement, a strict supervision is 


very often, a fine profit by leakage. 


ght where, 


needed 


the most 


I think that the laying of pipes is one o 
important matters connected with our busi- 
ness. I think it is one of the greatest mistakes that 
rs of gas works can make, to allow the pipes 

to be put into the ground by common laborers, and 


visit the scene of operation three or four times 


the course of the day. I wish to speak respect- 

of all mankind, but I do say, ‘‘never trust a 
mon laborer to lay your pipe.” I dont know as 
n ought to trust anybody. There ought to bea 


nstant and carefa!l supervision of the men whom 
to do the 
thoroughly active and energetic man, and we who 


1 employ work, You should have a 
understand the business thorougly, to be constantly 

ind, to see that the work is well performed. It 
great mistake, as I said before, to suppose that 
the work can be carefully supervised and properly 
done by an engineer or manager, visiting the place 


W 


1ere the pipe is laid, once in five or six hours. 
The Secretary—How deep do you lay your pipes at 
Cleveland ? 

Mr. Price—From four to five feet. 

The Secretary—You have given us your ideas about 
the laying of mains, the making of joiuts, etc., and 
we may réasonably suppose that the present distribu- 
tion of your gas is froma plant arranged and put 
down under your instructions, and in accordance with 
the views you have expressed in your paper, and in 
May we inquire what the unaccount- 
ed for gas is now, as compared with the time when 


this discussion. 


you had that high pressure ? 
Mr. Price—It has been very much reduced. 
eight or nine years ago the leakage was large. 


Some 
I have 
been connected with the company between nine and 
Of course we consume 
a great deal more gas now than we did at first, and 

yur percentage would naturally be smaller, if the 
But the anaccounted- 
for gas has been very much diminished relatively to 
I don’t take any credit for 
We have some very excellent directors, 
In fact they are all excellent direc- 
tors, but one of them is an eminently practical man, 


ten years in its management. 


amount remained the same. 
the amount produced. 


one particularly. 


and a great deal of attention was given to that sub- 
ject, and besides, we have a man who is thoroughly 


| experienced in the work, and who is worth his weight 


the laying of mains, which is interesting to us; and 


that is, that the mains should be tight. I would ask 
if there is any person in this hall who has no una 


sometimes the 


counted-for gas. I say this, th: loss 
is apparent, and sometimes it may be very great, » 
I have an arrangement by which I can measure, on a 
pleasant day, all the gas that passes out, a1 


used. 


id that is 
A great deal of gas is used for domestic and 
manufacturing purposes during parts ofthe day. That 
gas is measured very accurately by the system which 
I have adopted. I take it by the hour, and multiply 
it by 24, and then multiply that result by 365, 
ing a difference between the station meter and the 
meter at the works. produced 


this caicu- 


allow- 
Of course the amount 
is greater than the amount sent out. But 


lation that I have named, includes all that is lost by 


multiply what is sent out in an hour by 24, and that 


| by 365, and now what becomes of the loss 


Mr. Price.—You 
question—Do you? 
Mr. Neal.—I consider that this matter of leakage 
is a fallacy. 


dont expect me to answer! that 


There may be an apparent loss, but by 
examination and comparison, between 
meters and a meter on the outlet main at the wi 


the station 
rks, 
and the amount of gas sent out, I think it will ap 
pear that the loss is more apparent than real 

Mr. Price.—I may be permitted to say that, in re- 
gard to Charlestown, it may be a fallacy to some ex- 
tent. But one thing I am certain of is, it is nots 


be very nicely put together, and must be made very fallacy, but isa lamentable fact in regard to a good 


| work was thoroughly done. 


He gives the most close and careful atten- 

Leakages have been sought for and fer- 
reted ont and corrected, and in laying all our new 
pipe, the utmost care has been taken to see that the 
Our distribution is very 
Itis not perfect, but very nearly perfect, 


in gold. 


tion to it, 


perfect now. 
and it is so simple because so much care has been taken 
with a particular part of thebusiness. 

Mr. Neal— hat is another fallacy—I mean percent- 
ige. Lask a gentleman ‘‘ What is your loss?” and 
‘20 per cent.” 


he sighs aud says I ask another gen- 


tleman and he says ‘‘ Ten.” Perhaps the loss may 
be exactly the same in both cases. 

Mr. Price—That is relatively, you mean ? 

Mr. Neal—Yes. Here is one making 100,000,000 a 
suppose a case. There is a small hole or 
iperture through the pips, by which 1,000,000 escapes. 
Another man make, 
50,000,000, and has exactly the same kind of opening, 
and he loses 1,000,000. What is his loss ? 

Mr. Price- 
centage. 

Mr. Neal—Now they speak of loss that it is so much 
that is not the fair thing. I should say 
that the proper way would be to state the amount the 
I think that that would 
One person says, 
‘*My loss amounted to so much. Another, ‘‘ My 
Another says, ‘* My 
oss isa great deal more than that.” Whereas the 


year, to 


What is the per cent of loss? 
Uf course his loss is a much larger per 


per cent ; 


company has actually lost. 


show the matter in its true light. 


loss amounts only to so much, 


| one whose percentage is larger may actually lose lcas 
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Of course it is true that the company making the most 
gas can afford to lose, better than the company mak- 
ing a smaller quantity. 

Mr. Littlehales—I have figured somewhat upon this 
question of leakage, and in my experience in this 
country Ihave found that the leakage amounts to 
16.3 on the gas made. ‘Taking it in a mile of main it 
came to 1390 feet for twenty-four hours. 
that with another company whose leakage was 


I compared 
21.3, 
So you 
see the loss in the larger company was nearly double 
the loss of the small one whose percentage was much 
higher. 

Mr. Neal—Do you reduce your pipes toa given 
size ? 

Mr. Littlehales—No. 
Of course in the larger sizes there is so much more 
consumption ; and I think it is fair to set one against 
the other. It 
is a misleading one altogether. at 
some more satisfactory method of estimatiug the un- 


and their loss per mile of main pas 780 feet. 


[ take simply a mile of main. 


This percentage system is a bad one. 


If we cuuld arrive 


accounted-for gas, it would eertainly be of great ben 
efit to our companies. I think the proper way is to 


estimate the loss upon a mileage of main. ‘There is 
another way in which a large amount of gas is lost. 
In laying new mains a great many companies use 


cotton waste, or something of that kind, as they ; 


go | 
along. A great deal of gas is wasted in that way. 
Our system, when we start on a new section of main, 
is to bladder it off. We take an ordinary ox bladder 
and put it on the pipe, and let it remain there until 


we have finished our section 


of main, and then we } 
take the bladder off again, and there is not a particle 
of gas lost. I think it is a good plan to adopt. 

Mr. Cathels—There is one matter connected with 
the waste of gas that deserves some consideration, and 
one which perhaps some members of the Association | 
have not thought of. 
cities, for protection against burglars, to leave one or | 
more lights burning in the stores all night. It isa 
well known fact in a large establishment, where there | 
isa fifty light dry meter, that in a majority of in- 
stances it is most unfortunately true that when these 
lights are turned down very low, the gas is not regis 
tered. There is just a sufficient film between the | 
valves to allow the gas to pass through without being 
registered. I think that is the case with seventy per 
cent. of the dry meters of that size, when the lights in 
a store are turned down very low, as we see them at 
all times in the city. 
if you take a dozen of 50-light meters promiscuously, 


It is a very usual thing now in 


It may be a mistake, but I think 


that have been used in this way, and examine them, 
you will find that it is not a mistake. 
is the fault of these who manufacture the meter. 


I don't say that 
You 
may take as perfect a dry meter as can be turned out, 
and I think you will find that this ts the case in al- 
most every instance, when a 5(-light meter is in 


use in a building where one or two lights are turned | 


down very low, and kept burning all night. Yon will 
find that the gas is not properly condensed, and 
deprived of the ammoniacal liquor or vapors of tar, 
and the sliding valves become slightly coated, so that 
there is a sufficient film between them through which 
the gas can pass without being registered There is, 
unquestionably, a great deal of gas lost in this way, 
I do not say that this is the case in every instance. 


but Ido think it is the case in a great many instan- | : 
) flashes along almost the whole length of it, and upon | 


ces. As I said, there is a sufficient film or a sufficient 
space toallow the gas to pass. 
ter this would ‘not be the case. In a wet meter, if 
the water line is kept accurately, the gas cannot pass 
without being registered. If you havea thousand 
stores, each burning two or three lights for the whole 
night, and during the whole of Sunday, as is often the 
case, you will find it a very considerable item at the 
end of the year. And this is an element, of course, 
that goes into the estimate of unaccounted-for gas. 

Mr. Neal—Would a 10-light meter operate in the 
same way? 

Mr. Cathels—Of course, the larger the meter the 
more likely this is to occur. 


Mr. Sherman—tThere is one subject to which I de- 
sire to call the attention of the Association. I think 


Now, with a wet me- 


gas compenies from that source. 
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it is a most important one, and if J may be permitted 
[ would like to offer a suggestion in regard to the 
best material to be used for joints. My own experi- 
ence is decidedly against lead. I have never been able 
to keep my joints tight with that material. I think 
there is this to be said in favor of lead—in case there 
is cutting away beneath the pipes, of the earth in ex- 
cay ting for sewers or water pipes, they will give, but 
if the joints are made of cement, you will have a bro- 
pipe. 
joints than to have a large extent of leakage, caused 


ken I think it is better to have a few broken 


by a joint sinking. Now, in regard to the point 
made by Mr. Cathels, xbout the loss caused by under 
registration of meters, Ido not go to the extent he 
does, but I have no doubt that there is a large loss to 
Most of our mer 
chants keep two small jets burning during the night, 
and, in in most cases, furnish that 


my opinion, we 


light without any expense to them. 


Mr. Lindsley—I have some facts connected with the 
joints of pipes, that will apply to the subject under 
consideration. I had occasion to uncover a pipe which 
had been laid anumber of years. I had occasion to 


do this when I first became connected with the gas 


company which is now under my charge. I uncov- 
ered the pipe that had been laid for some years, pos- 
sibly it had been down three or four years, and I 
found a joint that had been made with lead, and made 
substantially in the way that Mr. Price has described, 
but with yarn in the socket a couple of inches, and an 
inch and a half of lead, but the lead was withdrawn 
from the socket in some instances. I speculated a 
little as to the canse of this condition of things, or 
theorized as you may say. Ido not know whether 
it is correct or not, but my idea was in reference to it, | 
that it was due to expansion and contraction of the | 
pipe by the change in temperature during the sea- | 
sons; that when the pipe was laid it was laid in warm 
weather, and the spigot ends were laid as close as | 


they could be, and the cold weather contracted the 
pipe and it was withdrawn from the socket, and when 


the ensuing season the spigct came back. and the 
lead did not go back with it, and that thing occurred 
every year. 
but it is cerfainly the ,fact that the lead was with- 
drawn, in many instances, over an inch from the bowl 
of the pipe. We have in our practice made it a point 
to go over the mains with care at distances of some 
We 
find that this pays well and is worth the amount of 


eight or ten or twelve feet, and apply a match. 


trouble we take. 

Mr. Wood (New Bedford).—I am willing to give my 
mite to this matter. The practice with us has been 
to use cement ; we did formerly use lead but we fonnd 
a great deal of trouble, in as much as the company 
who first started our works came from Philadelphia, 
where probably it was not necessary to lay pipe as 
deep, to gaurd against the frost, as it is with us. 
There was a great deal of contraction and expansion 
We had 
apparent loss, and I was suspicious of one particular 


from changes of the season. considerable 
street, where the pipe had been laid down, and the 
joints had been put in with lead, We examined it with 
care, as has been suggested by Mr. Lindsley. The 
pipe was about 1200 feet in length. There 
taking up the joints and recaulking them, we dimin- 
ished our waste 5000 feet a day at once, and there 
was not a joint, (not more than one) in the whole 
length of the pipe, that would light with a matcb, 
when we came to examine them, still there was a 
This was accomplished by just going over 
the length of the pipe, in the manner I have describ- 
ed. It was a three ineh pipe. 

The Secretary.—I would like to inquire as to the 


meter, and the outlet to the holder. 


leakage. 


me there is at least five per cent. loss somewhere by | 


condensation, and I would like to know if any person 


present has ever tried any experiments in relation | 


to it. 


| Mr. Littlehales.—In a great many cases, I have put 





The 
| Committee after the adjournment last evening, met 


the pipe expanded again with the warm weather, in ‘ ; 
Pil E = land considered the subject where the next place of 


I don’t know whether I am right or not, | 


were | 


Engineers tell | 
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™ 
the meter in the same room with the exhauster, and 
kept my meter ata high temperature, and I found 
When 


you get over five degrees, it will make a difference of 


that there was a very considerable difference. 


one per cent. in the registration; consequently, if 
you measure gas at a high tempereature, when it 
I think that will 


affect the unaccounted-for gas two or three per cent. 


comes to the street main it shrinks. 


Our works leaked considerably: we took each joint 
and caulked it, and we brought the leakage down to 
avery small amount, and we have never had any 
trouble since. 

Mr. Sherman.—In regard to the caalking of joints, 
I will say that the company with whicb I am connect- 
ed, reduced their leakage 20 per cent., by just going 
over the joints and caulking them. 

Mr. Neal.—This subject [ think, is pretty well ex- 
hausted, and I would like to say something in regard 
to the question of naphthaline. Ihave heard to-day, 
from one of the gentleman present, of a very simple 
remedy. It was so simple, that the gentleman who 
was speaking to me about it said, that he was afraid 
the Association would not think it worth considering, 
and for that reason he did not mention it. It is cer- 
tainly very simple, and very economical; and I think 
it will do away with Farmer’s Scrubber or the Coi 
Condenser, and the other experiments that have been 
It is this A 


gentleman from Memphis stated to me, that they 


employed to get rid of this trouble. 


were at one time very much troubled with naphtha- 
line, from some cause or other, and the superintend- 
ent thought he would experiment a little, and see if 
So he 
two parts oflime and one of saw-dust 
This 


he could not get rid of it. mixed saw-dust 
with his lime, 


that is, one-third saw-dust and two-thir7s lime. 


| he put in his purifiers, and then turned on the gas; 
| and the naphthaline passed away entirely, and he has 


never had any trouble since. 

The Preside nt. 
to make a report on the next place of meeting ? 
Mr. President: The 


Is the Executive Committee ready 


Secretary. Executive 





meeting should be, and finally resolved to recommend 
that the next annual meeting of the Association be 
held That is the 
which the Executive make. 


at Cincinnati. recommencation 


Committee On motion 
the recommendation was adopted. 

The Executive Committee also took into considera- 
tion, the subject of printing the proceedings of the 
Association, and finally resolved that it would advise 


that it should be done, and that it be supervised by a 
committee consisting of the President and Secretary, 
and Mr. William Henry White, with the understand 
| ing that a part of the proceedings of the past session, 
and possibly this present one, might be eliminated, 
and still leave the subject matter discussed clearly 
stated, and that all superfluous matter should be 
striken out for the purpose of saving expense, and 
also saving the time of the reader, whenever he should 


have occasion to investigate any subject. 

Mr. Wood (Syracuse)—I do not believe in restrict- 
ing the printing of these reports for publication. I 
think it should be in such shape that we can have the 
It 
was suggested yesterday that these proceedings were 
printed in the Gas-Licut JournaL, and that there 
was no necessity of publishing them in pamphlet 
form. 


whole thing before us at all times for reference. 


Every member wants the report of these pro- 
ceedings, in a permanent form, for his library for re- 
ference ; being printed in the Gas-Licur JovuRnat, 
they are not convenient to be bound for library form 
The matters discussed here are certainly very import- 
ant, and I do not think they should be restricted in 
any way, or that the Executive Committee should be 
empowered to curtail the reports at all, but to print 

|them in full as they are given here. I, therefore, 

move to amend the recommendation proposed by the 

Executive Committec, to the extent that the proceed- 

ings shall be printed in full, in pamphlet form, and a 

suitable number of copies be furnished each member. 

| A member—lI will explain to the Association the ob_ 
| ect of the recommendation of the committee. It was 


| 
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simply for the reason that there might be some con- 
versstion, and some things said here which it might 
not be well to place in permanent form. It was merely 
to exercise their judgment, and not print a lot of ex 
traneous matter, such as conversation upon immate- 
rial matters, which would burden the record, and be 
a matter of a good deal of expense, without adding 
anything to the value of the report. The ides was 
that the subject should be left to the discretion of a 
number of gentlemen who would see to it that nothing 
was omitted which was of importance, and nothing 
put in which was not of importance; but, if the mo- 
tion for the amendment prevails, then this committee 
will have no power to strike out anything, but all that 
They will 


have no discretion in regard to striking out super” 


is said here must be published in full. 
fluous matter, but will have to pnt everything in. 

Mr. Price—I hope the amendment will not prevail. 
There certainly should be some discretion exercised 
in regard to the matter that is published; and while 
I have no fault find with the 


which have been made heretofore of the meetings of 


whatever to reports 
this Association, yet I think a good many interloca- 
tory remarks that are made here, which sound very 
pleasant at the time, but which are certainly no addi- 
tion to the report, and which do not read well when 
they are published, should not be printed as the rec- 
ords of this Association. As the reports have hereto- 
fore been made, every jocular remark that was made, 
that was asked, has been 


I think the 
carefully revised and approved by a committee of yen- 


and every little question 
faithfully recorded. record should be 
tlemen who are thoroughly qualified to do the work. 
Let the substantial matters which are discussed here 
be put in; every substantial question that is asked, 
and every substantial answer that is givep, upon ques 
tions of interest and importance tv the Association, 
but all the superfluous talk which is indulged in by the 
members in the course of the proceedings, I hope wily 
be stricken out. 

Mr. Wood (Syracuse).—The report of the meetings 
that have been held, as reported by the stenographer, 
have not been of the class that the gentleman has just 
referred to. 
trivial a nature as he has suggested, will find its way 
into the body of the report. My idea was that the re 
port should embody everything that transpired here, 
and should be a faithful record of our proceedings. 
For instance Mr. Neal, of Charlestown, has just made 
a statement in regard to saw-dust being mixed with 
lime as a preventative of naphthaline. 
tion as that is certainly worthy of a place in our re- 
ports. It may have a very important bearing upon 
the question, so much so that it may be found neces- 
sary to appoint a special committee to investigate the 
matter, or, at any rate, sufficiently important to war- 
So I would 


have the report as full and general as it can be made, 


rant attention being bestowed upon it. 


leaving out, of course, all trival matter. 
Mr. Wood (New Bedford).—I think 
difference amonst us than would at first appear. I 


there is less 


think if this committee are judicious in their cutting 
down, that it will be satisfactory to all concerned. I 
hope there will be nothing left out: but for one I am 
quite willing that they should exercise their judge- 


ment as to what shall appear in the report, and what | 
All that has been said, that is to | 


shall be omitted. 
the point, I hope will be put in. 


The question was then put upon the amendment of | 


Mr. Wood, of Syracuse, and it was lost. 
tion then recurred upon the original recommendation 


The ques- 


which was carried, 


(To be continued, } 





Anew alloy for bell metal is proposed, which does 
not tarnisa, is less liable to crack, givesa better sound, 
and is much lighter in weight than the allow usually 
employed for the purpose. It is prepared as follows: 
Nickel 1 lb , and copper 6 lbs. are melted and cooled. 
Add zinc 1 lb., aluminum $ 0z. Meltandcool. Melt 
again, and finally add } oz, quicksilver and 6 lbs. melt- 
ed copper.—Jronmonger. 


| 
| 


I dont think that any question of so | 


Such a sugges. | 


The Manufacture of Coal Illuminating 


Gas.* 
By Aurrep | | 
( 1 fr g 
- 

A Graduating Thesis at the Steve P 
nology. 

We haves bec ome cd unt 1 with t ty {f the 
hydraulic seal and fhave learned its 1 


come to a very important topic which 
sidered in this connectior ve | 


to the 


This is generally d ) 


but in many cases it cess 
the hydraulic main he follow 
series of experiments whicl 
the Boston Gas Wor! for the } 
ing the effect of the seal on the 

the pressure on tl retort wa 

water, the results when w ng not 
differ much ft 
passed to the hydrau 
minating power in the latte: 


but the yield was shght 





hand, the seal is increased 
seems to be a decrease | 
of the gas 
The presence of tl pr ire | 
disadvantage, perhaps even more 
just mentioned, of beir the 
must be attributed the 
"CARBON DEPOSITS 
on the interior surface of the ret [t is true, 
dialysis has frequently been designated the cause 
of these incrustations, while many attribute ther 
the high heats which it is necessary t ry; itis 
quite generally admitted, however, that 
| mainly due to the pressure, and some years ago ex 
| periments were madein England by Grafton, w h 
seem to prove this very conclusively Che 
deposits are, however, beneficial in one respect ; wher 
the retort is being used for the first time the leakage 
through its numerous pores is very great These are 
gradually filled up by the carbon and the retort b 
comes practically gas-tight; it assur ; metallic 
character and hardness, and its strength and dura- 
bility are largely increased. In the uu f tin 
however, these deposits become so nmanageably 
great as to require serions attentior I yA pres- 
sure on the retorts which causes the nerustations 
is mainly due, as we have seen, to tl eal, and con 
sé quently numerous attempts have | be 
ing made to do away with the seal wl t tort 
in action, and of introducing it again whenitis ‘‘ off 
Most of the devices in this direction, |} 
completely failed, from the fact that tl 
too complicated to be readily rey t 
valves, reds, and stuffir -boxes which 
ed, were liable to trouble by ‘“ sticki At th 
Pittsburgh Gas Works, a very simple device to this 
effect is said to give entire satisfaction 
If these carbon deposits could conver tly be kept 
within proper limits, not only could t juantity and 
quality of the gas be increased, but the consumption 
of fuel could be largely reduced, from the fact that 
the carbon is an excellent non-co ict f heat 
The introduction of one of the above devices is 
ways a matter of some expense ; in most cases a greaq 
deal of responsibility is thrown upon the attendant 
for these reasons most gas managers prefer to remove 
the superfluous carbon whenever a sufficient quant 


has accumulated. By the method which was formerly 
resorted to, the deposit was removed by chipping it 
out ; the retorts, however, were so seriously damaged 
that this practice was s.0n abandoned. An air-blast 
was then used, but it had this great ection, y°Z.- 

that it did the work too thoroughly, since it removed 
Anothe*® 


the carbon from thy body of the retort 
plan, and one which is still largely used, 


in this, a simple, natural draught is used | er convenience in drawing the charge since the coke 
' 


sorted to: 


was then re- 
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id of the forced dranght ; a clay pipe, 3” in dia- 
lid on the 
and the ‘‘bonnet” on top of the stand- 





s introduced, passing throngh a 


uthpiece. 


is removed. This process, though thorough, is 


ry slow, and requires too many retorts to be out of 

rvice at any one time. The method which is now 

ilmost universally used is due to Geo. W. Edge, Esq., 

f Jersey City In this the general arrangement 

lopted in burning out by means of the natural 

ight is preserved, but is strengthened by a steam 

t in the end of the 3" carbon-pipe ; the rush of steam 

t 1 this induces a current of air which is just o 

I te strength The retort should be at the 

y working heat, and the steam in a very dry, 

erheated state In several works which use this 

method it was found of the greatest advantage to 

f h retort eve ry 30 days, when the opera 

tion 1 1 not require more than one or two hours at 
AL RETORT HOUSE ARRANGEMENTS. 

| rk of one retort bas previously been 

sé 1) cubic feot, of 16°5 candle gas; in 

for to meet the given maximum daily 

lemand vould be necessary to have from 80 to 84 

torts in use, or say, 14 benches. We would make 

I lowance for a few reserve benches, and for those 

ich are being repaired, although this is usually 

] in tl summer months when the demand is 

nallest: besides these, a few retorts would tempora- 

! it service while being repaired and burut 

1 The number of benches of six retorts in the pro- 


jected works is 18, placed back to back, 1n two sets of 


nd each having its own bydranlic main, 12 
mains and connections. The four 12” mains will con- 


nect with two 16" inch mains, one of which will be in 


service at any one time. It might be proper to state 


here that the general ‘‘ station connections” in the 


projected works will be 16 


made to pass 1,000,000 feet if neces- 


in diameter ; these, it is 


true, might be 
sary, but as there would hardly be a good reason for 
saving in this place, the 16” connection was adopted, 
particularly since such is considered a good practice, 
The retort houses will bea plain and substantial 
brick structure, 105 feet in length and 60 feet in 
width, thus giving the men ample room in manipula- 
Noth- 


ing but iron and slate should enter into the construc- 


ting their charging scoops, rakes and barrows. 


Great should be taken to se- 


ventilation of the retort-house ; for 


tion of the roof. care 


orough 
this reason a number of large windows should be pro- 
led, furnish 


doors shou 


sure a tl 


ed with adjustable wrought iron blinds ; 
ld be arranged, if possible, to the same 
end but without causing an injurious draught; fin- 
smple ventilator should be provided in the 


foundations of the retert-house proper do 


lly, an 
roof The 

t require any special notice, since they do not dif- 
fer from those which are ordinarily adopted for build- 


ings of this size; much attention, however, should be 
devoted to the construction of the foundations for the 
benches. If it is intended to build in ordinary soil, a 
rick foundation, resting on a thick bed of concrete, 
will be quite sufficient ; in ‘‘ made” or marshy ground, 
on the other hand, it would be necessary to resort to 
a system of filing. Thus, in our case, it would be 
found expedient to drive two rows of piles, 12" in dia- 
meter and 2’ 6" from center to center, under each of 
the several walls, the intervening space being filled 
in with concrete; they are capped with suitable tim- 
ber or what is better still, with heavy stone, since the 
heat from the bench has been found to penetrate the 
foundation to a considerable depth ; the bench proper 
s supported by means of an ordinary red-brick eir- 

lar arch resting upon these copping pieces. Radia- 
tion of heat in this direction is intercepted by occa- 
Retort- 


houses are sometimes built on what is known asf the 


sional air spaces throughout the foundation. 


‘stave system”, in which a cellar is provided under 
The coke, on being drawn, falls 
through the floor and into a wagon in which it is 
Among the advan- 
tages which are claimed for this system are, the great- 


the charging floor. 


quenched before being removed. 
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does not interfere with the operations of the stockers 


the greater comfort for the men; the coke can be 


handled with greater ecconomy and, finally, the fact | 


that the coke-yard may partially be done away with, 


since the cellar affords extra storage. The two great 


disadvantages which ure connected with the stage sys 


tem are, in the first place, the greater cost of the re- | 


tort house, because of the necessarily heavier and 
deeper foundations and of the iron charging floor and, 
secondly, that it is very difficult to ventilate a cellar 
It is 
therefore that the advantages, themselves not very 


of this kind in a thorough manner. evident, 
important, are generally so nearly balanced by its dis 
advantages that only when local circumstances—a 
de- 


In 
England it is quite general only at the works in Lon- 


very limited amount of real estate, for instance, 


mand it the stage system is at all applicable 


} 
l 


don and its vicinity; in the United States but few 
examples of this system exist—the 
the Metropolitan Works in New York, of the}Brooklyn 
in Brooklyn, N. Y., of the Laclede in St. Louis, Mo., 
and of the new works at Pittsburgh, Pa., being, it is 
believed only ones which are built according to it. 
In the case of the last mentioned works, the 
system has enabled Mr. Farmer to make the arrange- 
ments for handling the coke very complete; they 
were called for by the fact that, since the coke is there 
in great demand, it requires to be handled with econ- 
omy and dispatch. 

It is necessary to touch upon the subject of chim- 


retort-houses of 


stage 


neys versus short flues before leaving the retort-house. | 


The former only are in use in England while with us 
short flues are the rule, the only example of chimneys 
in this vicinity being at the Nassau Gas Works. The 
flues are usually carried up about four feet above the 
tup of the bench, discharging the products of combus- 
tion from the furnaces directly into the retort houses 
A number of merits are claimed forthe short fiue, 
among others that a leak in the retorts is readily and 
at once detected by the presence of along, luminous 
flame; that they serve to create an upward current 
of air, which carries the gases from the mouths of 
the retorts, while drawing and charging, up into the 
ventilator; that this system is less expensive than the 
other, since no heavy formations are required, the 
flues being directly built upon the brickwork of the 
benches. With some kinds offuel this system would, 
of course, be found impracticable; but there is no 
difficulty whatever with coke, since the draught which 
they can give, is more than sufficient. On the other 
band, the advocates of the chimney system in the or- 
dinary sense of the word, urge that the short flue 
should be discarded for sanitary, if for no other rea- 
sons. 


(To be continued.] 





Correspondence 








| Correspondents, in all cases, shouid sign their communi 
cations with their names and address in full—not for publica 
tion, unless desired, but as a guarantee of good faith.—Ep. 
| 
| Naphthaline. 
Kwoxviu.e, Tenn., Nov. 21st, 1876 
Mr. Editor: In connection with the discussion on 


| naphthaline, as reported in your last issu, the follow- 


| ing extract from the chemistry of gas-lighting will not 
| be out of place. 

The author, after speaking of the serious loss and 
inconveniences which arise from vot retaining a por- 
tion of the ammonia in the gas, says, on page 40 

‘nor is this loss the only drawback; for it would ap- 


| pear that, as naphthaline possesses, like resin, electro 
negative properties, it is also, like resin, a feebly acid 


|ulous power. Th's, indeed, is perhaps better demon- 


| strated by the fact that, with sulphuric acid, it forms 


acid, and not neutral combination called the 


Iph 


an # 


} sulphonaphthalic acid. 

| ‘**Consequently, it might, a priori, be inferred that 
the presence of ammonia in coal gas would tend to 

in technical 


And 


| 

| retain in suspension the naphthaline, or, 
; 

phrase, to prevent its deposition in the mains. 


| this is actually found to be the fact in practice 
| coal gas, from which all the ammonia has been taken 
away, is singularly prone to deposit naphthaline in 
the mains and pipes through which it passes. 

Now, 


ingly eccentric behavior of naphthaline, its appearing 


will not this fact explain somewhat th: 


seem 


and disappearing from no conceivable cause 


Any 
engineer troubled with naphthaline could soon ascer- 


| tain if the andue absence of ammonia was the cause of | 


it, for it is an easy matter to retain at least a portion 
of ammonia in the gas. The results of the 
| ment would be interesting. 


| Yours, respectfully, 





Jas. H. Somervinye, Supt 
| 
Lubricants. 

—_ 


It 


why certain substances are in their nature 


is perbaps difficult to assign any correct reason 
better lu 
bricants than others. 
mulgated, without definite proof of the same, and as 
yet are mere speculations, beyond the ability of any 
to demonstrate their correctness. ‘This is especially 
true of those theories founded on supposed variation 
One that the 


nolecule of the perfect fluid lubricant is perfectly 


of molecular shape. theorist argues 


Y 


I 


round, hence its own freedom of motion, while, he 
says, the imperfect lubricating fluid has its molecules 
An- 


other suggests that the latter are void, and conse- 


spheroidal in shape or flattened at the poles. 
quently wanting in that free movement peculiar to 
the true sphere. Some of this may or may not be 
true. The difficulty of proving or disproving it lies 
in our inabiliy to determine the size or shape of a 
molecule by any means in our power. The most pow- 
erful microscope fails utterly to show them, and should 
some material for lenses be discovered infinitely supe 
rior to glass or other material at present in use, we 
should fall far short of appreciating a molecule through 
the vision. 

estimated that in one-thousandth ofa 


In has been 


cubie inch of horn, a piece not much, if any, longer 


for 


experi | 


Many theories have been pro- | 


Some theorists have compared the action of lubri 
cants \o that of shot interposed between two moving 
surfaces. This, of course, is suggested of spherical 
particles able to keep their shape under the necessa 
rily great compression. This analogy holds good so 
far as one layer of shot is concerned; but let several 
layers of shot be placed one on top of another, and 
they manifestly fail to move among themselves, and 
conseqnently cannot aidin moving anything else, 
and if we imagine the molecules of the lubricant sim- 
ilarly placed, as we must do (considering that in the 
slightest film of oil there must be thousands, pe rhaps 


millions, of molecules piled up, as it were, 


the sept 


even urder 


reatest compression), we cannot ac he shot 


analogy as a good illustration. 

But the whole theory of atoms and molecules is be- 
youd the conception of most minds, and to reason 
from atomic composition or molecular arrangement 
to account for the ability of certain substances to les 


sen or overcome friction is to get beyond our depth. 
Perhaps in good time a Tyndall, or Thomson, or Joule, 


or Morton, or their successors in original investiga. 





tion, will determine the question for us, why water or 
a solution of dextrine does not lubricate as well as 
sperm oil.—/ron. 
Health of Watering-Places. 
—_— 
At the Brighton Congress of the Social Science As 
sociation last year, a resolution was passed recom- 


mending the Council of the Association to suggest to 
the loc 


dexiral 


il sanitary authorities cf watering. places the 


ility of establishing a system by means of 
which owners of lodging-houses and hotels should be 
enabled to have their premises inspected, and certi 
fied if found in a generally healthy condition with 
reference to drainage and other sanitary arrange 


ments Che Council solicited the views of the loca] 


authorities on the subject, and received a number of 
| answers in reply, which have been considered, and on 
| which is founded the following report 


} 
a“ a 
a 


That it is desirable that the system, in the 
first instance, should be a voluntary and that- 
otwners of lodging-houses and hotels should be invit 
ed by the sanitary authority of the town to apply to 
he medical officers of health to certify that the drain- 
age and other sanitary arrangements of the respec- 
| tive houses or hotels are satisfactory, and gererally 
| that the same are ina healthy, habitable condition. 
»).—That these certificates be renewed every three 
| 

| 

| 


one 


months, or more often if the sanitary authority think 
| it desirable, but that it shall be the duty of the medi- 
cal officer of health between the renewals of his cer- 
tificate to visit the premises so certified as occasion 
may require, in order to ascertain that the same re- 
main in the sanitary condition to which the certificate 
applies 
*).—That a minimum charge, at the discretion of 
the sanitary authority, shall be made for the issue of 
such certificates. 
d).—That a register shall be kept at the town-hall, 
or other public office, of the certified houses and ho- 
| tels, open to inspection without charge during usval 
office hours; and that local authorities should exer- 
cise their best efforts, by advertisement or otherwise, 
to inform the public of the :egulations hereip sug- 
gested. 


That the owners of the certified hotels and 
lodging-houses should be required to produce the cer- 
tificate when called upon, and should exhibit the same 
in some conspicuous part of the house, and that this 
should be a condition of registration. 


e 


The report has been forwarded to the local author- 
ities of the several watering-places and health resorts 
in England and Wales.— Zhe Builder. 





than a grain of ordinary gunpowder, there are seventy- | 


one trillions of 


molecules of this complex substance are infinitely 
larger than the simpler hydro. carbons, and it is hardly 
necessary to say that they, by their extreme minute- 
ness, are far removed from any possibility of human 
vision, and as has been said by eminent scientific au- 
thority, ‘‘ light is too coarse a medium to enable them 
to be seen, if we could add sufficiently to the powers 
of our microscopes.” It will not do, therefore, for a 
manufacturer to claim that the superiority of his pro- 
| cess produces molecules of a certain shape, and ergo 


| his oil is the best. 


molecules of albumen, and even the 





Channel Passage. 


The 


French Governments respectively have submitted to 


commissioners appointed by the English and 


the two Governments a memorandum which they 
recommend should be adopted as the basis of the pro- 
posed treaty between Great Britain and France with 
regard to the Channel Tunnel and Railway. It pro_ 
vides for the conclusion within five years from the 
2nd August last, of an agreement between the French 
and English companies for the construction and work- 


| ng of the submarine railway, including the tunnel. 
i 
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An international commission of directors is to be ap- | between August 10 and Septem 
pointed by the two governments. The concession for | time they could only leave the 4 
the submarine railway will be for ninety-nine years |times. This year the soundit 
from the opening, at the end of which period the un- | on the English side with a la 
dertaking will be handed over to the respective Gov-|crane and better provided I 
ernments. The works of exploration are to be com- | at the cuieadite of July, and tl 
menced within one year from July 1, 1876, and with | at Dover, which port it can enter 
in five years the companies are to declare whether Greater progress in the formation of 
they prepose to retain or abandon the concession. however, been made in Frrnce tha 
After the 2,000,000 francs require 1 the pr 


end of thirty Governments 
are to have the right of purchasing the undertaking. 
With regard to the working of the railway, it is pro 
posed that each Goveinment shall have the right to 
suspend the working of the Submarine Railway and 
the passage 
the 


do so, 


years the two 


through the tunnel ‘whenever it shall, in 
think 


shall have the 


interests of its own 
And each Government 


to damage or destroy 


country, necessary to 
power 
the works of the tunnel or sub- 
marine railway, or any part of them, in its own terri- 
tory, and aiso to flood the tunnel with water. Works 
for purposes of defenc: 
be required by either Government, shall be executed 
by each company in accordance with the laws for th: 
time being in force in the country 
pany is established. 

use of the submarine 


where the com- 
It is understood, as regards the 


railway, that equal facilities 








, and such other works as mav | 


ght Journal, 251 
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Oils and Fat Destructive 
meeting of the Ind ial Associati 
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shall be afforded in the formation of trains, in the | —Lronmonger. 
running of carriages and wagons, and in the transport 
° x stoc 
of passengers, animals, and goods of every descrip- | Gas Stocks. 
tion, whatever may be the points of departure or of | Quotations by W. BK. Scott & Co., Bankers, 
destination, and whatever may be the routes followed. 24 Pine Srreet, New Yi CiTy 
—Jour. Society of Arts. JFCEMBER 2, |Si6 
J Society of A 
cr A mmu itions W 
Dangers of Breathing by the Mouth. on 
| as, ( rN. 2. Ut 
Dr. Guye, in the London Medical Record, directs ( 2 . 
attention to the evils of breathing by the mouth. To| — borer re My VUU 
r ; ~ n ttar 000 000 ~ 
appreciate these it must be remembered that the func- oe lit - 2 500.000 
tions of the nose in respiration are threefold. es Scrip % 1.000.000 
i. The olfactory sense secures it against the en- | Bonds 500,000 104 4 
trance of impure air- | Mutual . Toe gra ; 000,000 
mm . , | ie 20NGS, gold, Y00, OOO VOU 
: Ihe moisture of the nasal passages gives a cer- | New York 1,000,000 i 
tain degree of aqueous saturation to the inspired air, | _, (%” Brook 
“ . J | ws 0.8 OT TOORLY TN. 
the contact of which is thus rendered less irritating to | ‘ ‘ 
the mucous membrane of the throat and larynx. Brooklyn ...... £,090, 000 > 
a on te - a pt eae 1,200,000 ) 
3. The inequalities of the organ resain solid parti- “ Scrip 10). OOO 
cles suspended in the air, which is proved by the Peoples igs 1,000, 00° 
quantity of dust sometimes found accumulated in the Bonds B 325,000 ‘ 
nostrils. These functions are all lost in breathing by Met ae yee dea 
‘ ~ © | Metropolitan.. 1,000,000 
the mouth. Further, the contact ot dry air soon pro. > ti Sinaia 1.000.000 - 
duces circulatory troubles in the pharyngeal region, | ee Ctfs. 700,000 
and even an habitual catarrh, susceptible of easy | Williamsburgh 1,000,000 
= . . 7 ss Se ) " 
transmission by continuity to the eurtacian tube and se 
cavity of the tympanum. Grannlar adenoid pharyng- | Out of Zown Gas Companies 
itis often has this origin. Niemeyer believied that at- | Bath, Main: 0), 001 
tacks of pseudo-croup in children have their origin in | | Buffalo Muti ual, N. ¥ Ur : 
nds OO. OO ) 
dryness of the glottis produced by oral respiration. Balti Ma Bond 
“ty i : el saltimore, it +. =, 000, Of 
To enable the patient to breathe through the nose we | rT Ctfs.. gold 000. 
. . = ? © : 
must restore the nose to its proper condition, and | Bayonne, N. J 
then in children stop the mouth by an impervious re- | Brockport, N. ¥ 20, 000 
spirator. Many cases of catarrhal deafness were cured “ne ma, He b - "4 , , " 
in this way alone. | ‘“ Bas. 124.000 
' a Derby of Conn ; 160,000 f 
The Channel Tunnel | East Boston, Mass. . 
| Fort Wayne, Ind..... ( 
" eee ; | Hannibal, Mo. 100,000 9 
The British Society of Engineers publishes the fol- | Hartford, Conn... 700,000 
lowing details of the preliminary works for the tunuel | Hempstead, L 25,000 1 
Jersey City 386,000 160 
under the channel : recmay tay anal 
| Jamaica, L. I......... 25,000 
The year 1875 was profitably employed. The out | Jacksonville, Ill... 120,000 
lay amounted to 61,000 francs, the half of which, or | Lewistown, Maine.. 400,000 106 50 85 
30,500 francs, had been expended in geological re- | Lima, Ohio << 60,000 100 0 
sonds 30,000 
searche a: ec ar, as yn in the re- — 
searches at the end of December, a6 show . : xe bo Paclede, St Louis Mo 1,200,000 | 
port presented at the first general meeting on the 15th Peoples, Jersey City ; 
of March, 1875, by M. Lavalley. The result of the | Leoples et Albany.. 650.000 106 2) 
first year’s labors is contained in four reports, which | \p - _ Bonds BOY, OU 1% 
oples of Baltimore mv 00 
were then distributed, and which describe the bases | * “°P ike , ‘i nk 
on which the studies are founded. ‘Uhis year the sur | Perth Amboy ......... 4 
veys have continued on a larger scale. In 1875, 1523 | Rochester, > J ] 60 
2 ° wre i Y¢ sy 2 wy 7 
soundings were taken, of which 753 brought up speci_ | Richmond Oo., 8. I. 000, JU ‘ 
f he b £ th Th had | | Woonsocket, R. I.... 150,000 100 100 
mens from the bottom o 6 sea. e engineers ha | Halifax N. S........... 400.000 ; 142 n 
at their service the Pearl, a small steam tug with in- | Hamilton, Ontario.. 150.000 4 124 


s ficient appliances, and with which they worked | San Francisco Gas- 


Co., S. Frisco Cal. G9 100 
St. Louis, Missoutri.. 600,000 50 100 
Stillwater, Minn..... 50,000 50 26 
Suburban, W'stch'str 390,000 50 100 
Saugerties, N. ¥ 15,000 LOO) F110 115 
roy, Citizens... .. ; GOO,000 100 100 
Central, Westchester 466,000 5v 95 





FOR SALE, 
A Valuable Interest in two 


NEW CAS WORKS 


other for $25,000, 
have per- 


ost; one for $15,000 and the 
investing can 
flices in the Company. 


Part‘'es 


fits large 


t salaried 0 


r partculars call or address ‘“*THE NATIONAL BUILDING 
COMPANY Builders of Gas Works, 430 Walnut Street, Pha 


419—1- 


FOR SALE, 


GAS WORKS WILL 


a practical gar man. 


‘ INTEREST IN A SMALL 


» sold, or leased to Two thous- 
Addross 
J, SHACKELTON, 
Westfield, N. \. 


THE LANE & BODLEY CO., 


MANUFACTURERS OF 


HYDRAULIC ELEVATORS 


per day. 


and feet of natural gas 


405-tf 


Wes specifications from Gas Companies for Hydrau- 
Elevators, of the Direct or Compound form, to be opera- 
1y Water from Street Main, or from Tanks supplied by 
ps for this purpose. Address Yor circulars 
THE LANE & BODLEY CO 
[John and Water Streets, Cincinnati. 
We refer to W am Farmer, Esq., Gas Engineer, No, 111 


dway, N. ¥ 
three machines, Cin- 
St. Louis; 


Gas-Light and 


Coke ¢ 0., 
two machines, 


Cincinnati 


i: Laclede Evans- 





Gas Co., 


le Gas Co., one machine, Evansville, Ind, ; Newark Gas 
Co., one machine, Newark, N, J.; Pittsburg Gas Co., two 
iachines, Pittsburg; Washington Gas Co., two machines, 
Washington, D. ¢ 414-ly 


TO GAs COMPANIES. 


FOR SALE, IN LOTS TO SUIT, 


WO HOLDERS— with 
ders. 


HY DRAULI 
and Covers for 


one Iron Columns and Gir 


inch) STAND PIPES, MOUTH 
two benches of Threes. 


PIECES 


rhree IRON RETORTS—Condensers, Washer and W‘%sher 
Tank 

Three Round (4 feet) PURIFIERS‘and Covers, with Center 
Seal and connections Station Meter and several Dry Meters 

Apply atte office of this Journa 412 


1842. DEILY & FOWLER $1876. 
LAUREL IRON WORKS. 
ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


‘MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—WI1TH CAS1 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, GCondensers, Scrubbers, Purifiers, 
Drips, Sends, Tees, and all other Iron Work connected witb 
Gas Works. Previous to 1868 our Mr. D, built nine Gas Works 
-four Holders. Since that date we have built three 
Gas Works and forty-six Holdera, We superintend in person 
the erection of all our work, and would refer to the Gas Com- 
panies at the following places, where we have built Holders, 
since 1868: 
Lancaster, Pa, 
Williamsport, 
Bristol, Pa, 
Catasaqua, Pa. 
Kittanning, Pa. 
Hazelton, Pa. 
Freeport. Pa, 
Huntingdon, Pa. 
Pittston, Pa, 
Betviehem 9), Px. 


and fifty 


Barnesville, O. 

Pa, Franklin, Ind 
Jacksonville, Ill. (2) 
Joliet, 1. 

Lawrence, Kansas, 
Jefferson City, N.O, La, 
Algiers, N. O., La. 
raga Mic h. 
Buffalo, a . 

gde wa thy F iY. Ye 
Waverly, N. Y. 

| Little Falls, N N. Y.] 

Penn Yann, N. Y. 

Watkins, N. we 

Gloucester, N. J. 

Salem, N.J. 

Mount Holly, N. J. 

Plainfield, N. J. 

Englewood, N. J.} 

Dover, Del. 

Pittsfield, Mass. 

Meriden Conn- 


Saaron, Pa. 
Canton, Pa. 
Annapolis, Md. 
Parkersburg, West Va. 
Lynchburg, Va. 
Youngstown, O; 
Steubenville, 0. 
Zanesville, O. 
Mansfield, O 
Marion, O. 

| Belleaire, O, 

Athena, O, 
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ATENTED MAY 23rd, 1876. 


THIS IS THE ONLY HA mie MACHINE IN THE 


OU" 2b a ee 


WORLD FOR CUTTING 


CAST IRON PIPE. 


It will cut Cast or Wrought Iron Pipe, Shafts, or Columns of any size, making a clean, 


A Continuous Line of Pipe in a 


can be cut, as well as Loose Pipe. 


"Trench 

















smooth, and square cut. 


or Building 


Our Machineg for cutting 30-INCH PIPE have been furnished to the Manhattan and New York Gas-Light Cx ompanies, and operate to their er-tire satisfaction. 


The smaller sized Machines have been in practical use for nearly a year, with the most satisfactory re sults. 


For further information address 


A. C. WOOD, Syracuse, N. Y. 


Or Messrs. HERRING & FLOYD, No. 744 Greenwich Street, N. Y. 





OFFICE OF THE 


NATIONAL COAL GAS COMPANY. 


No. 4 Warren Street, New York. 


um. P. ALLEN, President. 
5. B. BRICE, Vice-President. 
A. HM. ALLEN, Secretary. 
WM. J. VALENTINE, Treasurer. 
GEORGE W. HARRIS, Engineer. 


MANHATTAN LIME HURDLES. 


We claim these Gas Screens to be superior to anything 
heretofore used for the purpose of supporting heavy moist, 
or light layers of lime inthe purifiers of gas works. These 
Screens are so constructed that they will not sag, 
not be confounded with light split rattan Screensiwhich have 


discarded on thia account, 


and must 


been 


Can be furnished at a low price. 
plication, 

t#~ Sample layers of these Screens may be seen in the de- 
partment alletted by the Society of Civil Engineers, at Phila- 
delphia, to exhibitors of Models of Gas Works, etc. 
you are invited to examine, Orders solicited and 
tion guaranteed. 


A sample sent upon ap- 


This Company is the owner of the GWYNNE-IIARRIS, or 
AMERICAN HYDROCARBON process, for making Gas for 
Lighting or Heating purposes, by the perfect decomposition 
of superheated steam, under what is known as the 


GWYNNE AND HARRIS PATENTS. 

This process has been fully tested nearly 50,000,000 cubic 
feet of Gas having been made under it, and fully demonstrat- 
ing the fact that itis the greatest improvement ever made 
inthe manufacture of Gas, either for Lighting or Heating 
purposes, With halfaton of Anthracite Coal 150,000 cubic 
feet of Gas per day is made from three benches, and the labor 
is so08mall that one man can attend three or four benches. 

The process can be put into either Coal or Oil Gas Works 
(or where both Coal and Oil are used) at small cost, without 
any interruption to the working of other benches. The Citi- 
zens Gas-Light Company of Brooklyn, after using it for more 
than seven months, have found it not only far better, but ac- | 
tually cheaper than atmospheric air in making Gas, with the | burgh, Pa. 


use of * petroleum and its pruducts ” | - 
her information, aud. ter JAMES MARSHALL & CO. 


Further information, and terms of sale of rights will 
5-1] 
Franklin Foundry and 


given, upon application to the Company 
Z MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 


, which 
satisfac- 


GEORGE W. 
5y Washington, St 


FOR SALE. 


DAY, Agent, 


pid-6t Office » Haverhill, Mass, 


(= 


capacity (75,000) seventy-five thous « cubic feet per | 
Also, Engine Belting, etc., comple to run the same, 

The above machinery was furnished by the Gould Manu- 
facturing Company of Seneca Falls, N. Y. Cost $1050, and 
wiil be sold at a liberai discount, Address CONNELLY, Nay- 


day. 


417-3t 


be 


CAST IRON GAS $) WATER PIPE, 
Foundry, Gor. of York —— Streets, 


Several Thousand 2, 3, 4, 6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand, for immediate delivery. 

s@” FITTINGS FOR GAS AND WATER MAINS. gs 


Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 
| N.B.—Pipes from 8-Incn and upwards cast in 12 ft. lengths, 
8@ s2nd for Circular and Price List 


LOR & Co, Constructors of Gas Works, Loek Box 804 Pitts- | 


Works, ISth, 19th, 20th and Railroad Street. 


WHEELER & WINTERTEEN, 
INSPECTORS OF 


Gas Meters and Repairers. 


Gas Companies having Meters to be repaired will please 
inform The best references given from different Gas 
Companies and State Inspectors, Address for terms, office 
513 Fourteenth St., Washingtun, D. C, 411 


us, 


3m1 


T. DEAN, 
8. F. 


Pres’t. fH. N. SMitTH,Treas. j 
DEWEY, V. Pres. } OFFICE OF (CuHas. F. DEAN, Sec. 


THE GAS-LIGHT CO. OF AMERICA 


| Nos. 63 and 64 Drexel Building, 
O. Box, 5131. NEW YORK. 


ROTAR\ GAS EXHAUSTER AND CONNECTIONS | 


THE GAS-LIGHT COMPANY OF AMERICA, owners of 
the Patent Processes for making ILLUMINATING GAS from 
PETROLEUM and its products, known as the 


| Gale and Rand 


AND 
‘Wren and Barker Patents, 


| are prepared to treat with Gas Companies and Manufactur- 
| ers of Gas for the use of said processes. 

An examination of the merits of these inventions as dem- 
| onstrated by practical experience in alarge number of Gas 
| Works employing them, will not fail to convince the intelli- 

igent Gas Manufacturer of the great advantages derived 
= their use. 

Gas of unexceptional quality, of high illuminating power is 
| made at many of these works by these processes, at a cost of 
| from 40 per cent. to 60 per cent. less than an ordinary quality 
of illuminating gas can be made by any other methods in use. 
Gas Companies generally may easily, and at small outlayf or 
making the aecesesry changes in manufacttriug apparatus, 
double their net earnings, and supply a much better light to 
their patrons, at greatly reduced prices. 

| The Company respectfully refer to Companies using these 
processes in this city, Reading, Penn., Chicago and else- 
where, and especially tothe Mutual Gas-Light Company of 
Detroit Mich., whose works more nearly conform in all de- 
tails of construction to the original plans of the inventors, 
than those of other Companies. 
Por Correspondence, etc. , address to office as above. 


CHARLES F, DEAN, Seorstary! 
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used these Valves: 


BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. 
NEWTON & WATERTOWN GAS-LIGHT CO., WATERTOWN, Ms 8S. | L 
LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. 
, BROOKLYN, N. 


PEOPLES GAS-LIGHT COMPANY 


CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. 
mn. GAS AND WATER VALVES 4} INCH TO 36 
B57-tf 
. 
- Advertisers Index. 
GAS BURNERS, APPARATUS, ETC. 
American Meter Co.—West 22nd st., N. Y,. >rch and 22d 
street, Phil 
Cast Iron Gas and Water Pipe—S. Decatur Smith, York and 
3. Moyer streets, Phila., Pa. 
Cast Iron Gas and Water Pipes—R. D. Wood & Co., Phila- 
delphia Pa. 
Cast Iron Gas and Water Pipe—McNeal & Archer, Burling- 
ae ton, N 
as Clay Gas Ketorts, etc.—Gardner Bros., 963¢ Fourth Avenue, 
ce Pittsburgh, Pa. 
Cast-Iron Pipes and Fittings—B. S. Benson,52 East Monu- 
al ment street, Baltimore, Md. 


Cast Lron Pipes for Wate r and Gas—Riley A. 

, Leonard street, N. Y. 

i Cast Iron Gas and Water Pipe, etc.—H. R. Smith & Co., Co- 

lumbus, Ohio. 

Gas Valves (Chapman) 75 and 77 Kilby st., Boston, Mass. 

Gas-Burners—C. Gefrorer, 248 North 9th st., ghila. , Pa 

Gas Purification—St. John and Cartwright, 2lst and Avenue 
A, New York. 

Gas Meters, etc.—Harris, 
streets, Phiia.. Pa. 
Gas Meters, etc.—Wm. 
Gbert street, Phila, Pa. 
as Meter Manufacturers—Harris, Helme & McIihenny, 

Cherry st., Philadelphia, Pa 


Brick, 


Griffin & Co., 12th and Brown 


W. Goodwin & Company, 1012 Fil- 
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of Gas Fixtures, Etc.—Mitchell, Vance & Co., 597 Broadway 
ym Gashoiders, Etc.—Deily & Fowler, 39 Laurel st., Phila., Pa 
Gas-Light Company of America, 63 and 64 Drexel Building, 
New York. 
Gasholders—George Stacey & Co.. Ramsay «t., Cincinnati, O. 
Lava Tips and Scotch Tips—Charles H. Meyer & Co., 227 
Chestnut street, Phil. Pa. 
Patent Conically Slotted Wood Trays—John L. Cheesman, 
: 147 and 149 Avenue C., N. 
’ Patent Gas Exhauster— ‘Smith & Sayre, 95 Liberty sttreet. 
Pelouze & Audouin Condenser—Jas. R. Smedberg, Sole 
ir Agent for U.S. San Francisco, Cal.; Henry Cartwrighf, 
2107 Green street, Phil. Pa, 
m- Patent Gas Exhauster— S. S§ Townsend, Agt., 31 Liberty 
street, N. Y. 
= GAS COALS 
Cannelton Coal Co. of West Virginia—J. Tatnall Lea 325 
ed Chestnut street, Phila, Pa. 
Canue; Chips—H. E. Hoy, 34 New street, N. Y. 
is Despard Coal Co.—Parmelee & Bros. Agents 32 Pine st. 
of New York. 
ty Gas Coals—Perkins & Job, 27 South st. ,N. Y. 
Be New York and Clevel and Gas Coa Company—384 Penn 


Avenue, Pittsburgh, T’a. 
National Coal Gas Company—H. P. Allen, 4 Warren st., 
Penn Gas Coal Co.—11 Merchants’ Exchange, Phil. and 90 
Wall street, N. Y. 





ec Peytona Cannel Coal—S. E. Low, 58 Broadway, N. Y 
pe Tyrconnell Gas Coal—52 8. Gay Street, Baltimore, Md. 
= Yougheogheny Coal—Perkins ‘& Job, 97 South St N. Y. 
ni Scotch Cannel Coals—James McKe®vie, Cannel Coa] Mer- 
* chant, Haymarket, Edinburgh. 
FOUNDRIES. 
i Offive 96 


Atlantic Dock lhon Works—John P. Kennedy, 
Liberty street, N. Y * P. O. Box 2348. 
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The 


They afford a direct passage the full size of th 
alloy similar to Bassirr metal, specially prepared for the 
other metals used for the seats of Gas Valves. 
ces to which it is exposed. 


There is no LIABILITY OF COHESION 
be relied upon to sHUT TIGHT and OPEN EASILY at all times 
used for street mains, in cases of fire. 


We refer to the following named Gas-Light Com 


} 


N.Y. | 


These Valves have been in use for several years, and are pronounced by all who 
have used them to be 


Best Gas Valves Ever 


> pipe. The 
! purpose, 


It ak es not corrode 


between the Gate and Seat, 


panies 


YNN GAS-LIGHT 


» 3 


—_—_—— — 


INCHES DIAMETER. 


Continental Works—T. F. Rowland, Gre 


WwW. 


Camden Iron Works, Camden, N. J.—Jess¢ Starr & Sor 

Franklin Foundry and Pipe Works—Jas. Marshall & Co 
23 Nineteenth street, Pittsburgh, Pa. 

Gloucester Iron Works—J. P. Michellon, Se 6 Nortt 
street, Phila., Pa. 

National Foundry and Pipe Works—W! S! h, ¢ 
Pike, Smaliman & Wilkins streets, Pittsburg, Pa 

Oregon Iron Foundry.—Herring & Floyd, 740 Greenw 
street, N. 

Pascal Iron Works Morris, Taskar & ¢ 


WATER METERS, PUMPS, ETC. 


Valves for Water, Steam and Gas—Ludlow Valve Man’g 
Co., 940River street, Troy, N. Y 
CLAY RETORT WORKS, 
J. H. Gautier & Co.—Clay Gas Retorts, etc., . cor Greene 


and Essex streets, Jersey City, N. J 


B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- ¥ 

Cheltenham Fire Brick and Clay Ret Works—Evens & 
Howard, 916 Market street, St. Louis, M 

Edward D. White—Clav Retort and Fire Brick Works, Van 
Dyke street, Brooklyn, N. Y. 

Manhattan Clay Retort Works, 15th st., near Av. C, N. Y. 


Philadelphia Fire Brick Works, Vine and 23d sts. Phila, 
LAMPS, STOVES, PETROLEUM, ETC. 
Lamps—M. B. Dyott, 114 South 2nd Street, Phil. Pa, 
Patent Lamp Post—J. W. Graham, Chillicot! 
A. M, Callender, office of this Journal. 


MISCELLANEOUS. 


Architect and General Gas Engineer—William Farmer, (1 

Broadway Room 95, N. Y. 
Brass Cocks, Plumbers’ Materials, etc., et McNab & Har- 

lin Manufacturing Co,, 56 John st., N. ¥ 

Contractors for Gas Works, Et Murray & 3 Fort 
Wayne, Ind. 

Cathell’s Improved Retort Settings—A. M. Calleuder & Co., 
42 Pine street. N. Y. 

Fodell’s System of Bookeeping—A.M. Callender & Co., 42 
Pine st., New York. 

Lowe Gas Process—S. A. Stevens & Co., Sole Agents, Room 
27. Astor House, N. Y. 

Gas Engineer—B. E. Chollar, 914 Olive St., St. Louis, Mc 

Kidd’s Gas Consumers Guide—A. M. Callender & Co., 42 
Pine Street, N. Y. 

Portland Cements—S. L. Merchant & Co., 76 South st., N. Y. 


Screening Shovels—Herring & Floyd, 740 Greenwich street 
New York. 
| Scientific and Practical Chemist and Geologist—Profetsor 


| Henry Wurtz, 12 Hudson Terrace, N. 
Screening Shovels—A, See & Son, 1258 Broadway, N Y 
Screening Shovels—Torrance, Merriam 4 Co., Troy, N. x. 
| Strap File one Binder—A. M, Callendar & Co., 42 Pine street, 

Room 18, N. Y. 
nited ~— Hoisting and Conveying Company, 
| Way 

| wrens Ges Works—Cor, Jay and Water sts., 





) Br 


oad- 


Brooklyn, N. Y. 


Made. 


seats 
and 
under 


and the Valves can 
-an important desideratum when 


among the 


SOUTH BOSTON GAS-LIGHT 
CHARLESTOWN GAS-LIGHT CO., 
COMPANY, 
FITCHBURG GAS-LIGHT COMPANY. 
CITIZENS GAS-LIGHT COMPANY, NEWARK. N. ¢ 
WILLIAMSBURGH GAS-LIGHT CO., 


STEAM VALVES 4 INCH TO 12 INCHES DIAMETER. 


are made of an 
superior to all 
any circumstan- 


many that have 





COMPANY, BOSTON, 


MASS. 
CHARLESTOWN, MASS. 
LYNN. MASS. 


FITCHBURG. MASS. 


WIRLIAMSBURGH. N. 1 
< 
i 


— JOHN ¥. KENNEDY, 


TO 


SUCCESSOR 
Eloy. Kennedy &Co., 


GAS ENGINEER AND CONTRACTOR 
For the Erection, Alteration and Extension 
lof Gas Works. 


PLANS, SPECIFICATIONS AND ESTIMATES. 















Office 111 Liberty Street. P, O. Box 2,348 

4 
A ara tn f 

cod emRARSEPENY TuANiAMALLY \.H0)8 

heseisap lial 
() ene NNATNEY THE PHEHAE HHI 
MANNE INN th ION 
; 
aR 





AGENT FOR THE 
ATLANTIC DOCK 


tron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
South Brooklyn. 

MANUFACTURERS of every kind of Gas Machinery, Ketorts 
Bench Castings, Wrought Iron Work, Multitubular and A 
Condensers, Washers, Scrubbers, Purifiers, Exhausters with 
every equipment complete for large or small Works, 


GAS-HOLDERS, 


TELESCOPIC OR SINGLE ; 
Iron Roof Frames with Cornice Gutters, covered with Cor- 
Iron or Slate; Iron Doors and Iron Pivot Blind 
Coke Barrows, Fire Tools, Retort Lids, Cotte 
3ars and Screws, Stop Valves, Tar Valves for Requiaun 
Dip in Hydraulic Mains, Pres‘ture Governors fot Stree, 
Mains, and Compensators tor £2:1austers tnat are unrivallee 
for unvarying uccuracy Steam Engines, Boilers, Etc, Etc. 
Post Office Box 2,346. Office 98 Liberty street. 


rugated 
Windows: 
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GAS COALS. 


TH FE 


PENN GAS COAL COMPANY 


2 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 


GENERAL COAL AGENCY 


THE 


Chesapeake aud Ohio Railroad Co. 


or the Sale and Distribution of the Superior 


Cannel, 
Splint, 
Cas and 


OF 


| 
| 
| 
| 


| 


—Ovd 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, | 


m the Pennsylvania Railroad, and on the 
OFF 

No. 11 Merchants Exchange, Phil’a. 
PLACES 
Pennsylvania Railroad, Pier No. 


Greenwich Wharves, Delay 


366-Ly Pier No. 1 


OF WEST 


Offer for sale the following C from their 


delivered at RICHMOND, 

SANN EI 
cknowledged to be the most valnable 
ubic feet of GAS of 64°54 CANDLE 


CANN EI 


oals, 


ginia, Va. : 


ENRICHER 
POWER: 


pt 
Cul 


SEON € 


Per cent of Ash 
VoLATILE 


MATTER. . 
COAL. 


35.1 64.9 


- MAXIMUM Y/ELD, 5.06 cubic feet of Gas } 
—gave 16 14-100 Candle-Power. 
COKE, of very fine anality—1453 pounds prod 


J. TATNALL LEA, 


(PERKINS & 


SALES AGENTS 


(CH. W. 


SCOTCH CANNE L COALS. 


BENE 


ran 

t the supply of all the principal SCOTCH CANNEL 
COALS, Prices and Analyses of the various Coals will 
orwarded on application. 


JAMES MCKELVIE, 
CANNEL COAL MERCHANT, 
HAYMARKET, EDINBURGH. 


ESTABLISHED 1840. 


“WREN’S GAS WORKS. 


Ww. C. WREN, 


Corner of Jay and Water Streets, 


BROOKLYN. N. Y. 


GRANTED THE USE OF ONE OF 


De 


AVING 


I 


hat [ continue to erect the Works known as 


Wren’s Gas Works, 


and sell Licenses to use my Patents for making Gas from 
Petroleum. 

Gentlemen of the profession :—As your consumers demand 
a better light, and as that demand has been in many cases 
sought in vain to be met by using different abortive imita- 


tions of my various processes, would it nut be well to make 


OF 


(Lower Side), South Amboy, N. do 


CANNELTON COAL CO. 


C 


STON © 


HE SUBSCRIBER IS PREPARED TO CONTRACT FOR 


| the Manhattan, Metropolitan 
{ 


my Patents to the Gas-Light Company o America, | 
and settled my claim against them, I inform the profession | 


Steam 


COALS, 


FROM 


Youghiogheny River. 


ICES 
90 Wall Street, New York. 
SHIPMENT. 


2 (Lower Side). 
yare River. 


THE 


Kanawha New River Goal Regions 


THE 


| 
| 


ON LINE OF THE 


CHESAPEAKE & OHIO RAILROAD, 


IN 


VIRGINIA. 
olliery at CANNELTON, Kanawha County, 
ANN EL, 


xiuced in this country, 


{CE 32 bus of good 


SATIKING 


West Vir. WEST VIRGINIA. 


VICKHAM, 


and Ree 


> 


. HATCH, 


a te 


quality. 


COAL. 


s ton yielding 10,000 | res General Man 


R, 


age 
hels, 


c. &0O. RB. Coal Agency, 


¥. 


5 Nassau St 


avs 


Sulphur in 


NEW YORK: AND CLEVELAND 


GAS COAL COM’Y 


Of Pittsburgh, Pa. 


MINERS 


CoKE. OoTL. VOLATILE 


MATTER. 


CoaL. 


AND SHIPPERS 


YOUGHIOGHENY GAS COAL. 


Thi ompany is prepared to furnish any amount of their 
| justly celebrated, and acknowledged superior GAS COAI 
any p 


OF 
yer pound of Coal of 4°78 cubi 


te 


A yie ld t pe ‘lb 


uced from one ton of coal 
Treasurer, P. O. Box 1747 Phila 
JOB, 27 South Street,N. Y. ; 


91 State Street, Boston. 
DICT & SON, New Haven. 


lelphia 


4 


4, to 


nt reached by railroad or navigation. on most favor 


able terms, 
General Office—384 Penn Avenue, 
PITTSBURGH, PA. 

Cc. & P. RR. Coal Pier, 
CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President. 

A, CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 

at Cleveland, Ohio, 


PEYTONA 


CANNEL COAL 


From West Virginia. 


THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va 
Company’s Office, No. 52 8. Gay Street, Baltimore 
C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, 
Cuas. W. Hays, Agent in New York, Room 7,’ 
ng, 111 Broadway. 
SINCLAIR & AGNEW, 


Branch Office— 
, Ma, 


pec y. 


rrinity Build 


Agents, Alexandria, Va. 

This Company offer their very superior Gas ( 

ma;ket prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs. of 
good illuminating power, and of remarkable purity; 
bushel of lime purifying 6,792 cubic feet, with a larg 
of coke of good quality. 

lt has been for many years very extensively used by various 

| Gas Companies in the United States, and we beg to refer to 
, and New York Gas Light Com- | 
panies of New York; the Brooklyn and Citizen’s Gas Light | 
Companies of Brooklyn, N, Y |; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R, I. 
Best dry coals shipped from Locust Point, wharves, and 
prompt attention given to orders for chartering of vessels, | 
224-ly b 


west | 


| 


e amount | 


oa) at lo 


Yields over 13,000 teet of Gas per ton. 
| thousand feet 


At 


the illuminating power 


ten 


THE DESPARD COAL COMPANY 
OFFER THEIR SUPERIOR 
DESPARD COAL 
To Gas Light Companies throughout the country. } 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 


BANGS & HORTON, No. 81 Duane street, Boston. 
Mines in Harrison County, West Virginia. 
Wharvea Locust Point, 
Compat/’s Office, 15 German 8t., 


(standard yield 


is over 43 candles. Purifies 4,510 feet to the bushel 
of lime 
| S E. LOW, Secretary, 
Office, 58 Broadway. 
B. E. CHOLLAR, 


\ Baltimore. 





SsuCCeSS Sure by trying the plan of the inventor. 

You can enrich your Coal Gas to any desired standard, by | 
using my process, in the simplest manner, and much « ~— r | 
han by any other method. Address as abuve 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 

J.; Washington Gas Light Company ; Portland Gas Light | 
Shae Maine 
*," Refereucet s them if requested, 


GAS ENGINEER, 


814 OLIVE STHKEEFT, 


355 - 


ET. IC UIE, MO. 


ON 











f their 
AL, to 
favor 


ie, 

he 
Pier, 
). 
dent. 


Ohio, 


L 


At ten 
‘power 
bushel 
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IMPROVED GAS EXHAUSTER;, 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manufrs, CONNERSVILLE, IND. 
8. S. TOWNSEND, General Agent, 31 Liberty Street, NEW YORK. 








ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


1. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of o: der 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsids 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, anda great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 
THE WAVERLY COAL AND COKE CO. |J. H. GAUTIER & co. 


CORNER OF 





Offer for Sale the — AND ESSEX STREETS, 


YOUGHIOGHENY COAL | 7?) Nincms or 


MANUFACTURERS OF 
DOUBLE SCREENED, Clay Gas Retorts, 
from their Colliery at Smith’s Mills, on the Youghiogheny River, thirty-seven and a half milesoontherly | 


of Pittsburgh. This Coal has the preference in Pittsburgh over all other YOUGHIOGHENY (AL ah Gas House Tiles, 


GAS 1 URPOSES 
The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the | Fire Bricks, Etc. Etc. 
asi? $i ‘Ground Clay, Fire Brick ané 
Full particulars can be had by addressing Fire Sand in Barrels 
, 











PERKINS & JOB, Agents, ALWAYS ON HAND. 
27 South Street, New York. J. H. GAUTIER, 
91 State Street, Boston, 93-1y eS E. GREGORY, © 
RS a a x ’ oo. 4 
FOR SALE, 
CHAS. H. MEYER & CO., | , GPRING FE t 
227 Chestnut Street, Philadelphia, Pa., | 200 Ton Ss 
IMPORTERS OF | Sess EAE 


LAVA TIPS AND SCOTCH TIPS. 


| 
ALL ORDERS DELIVERED FREE TO NEW YORK. 
59-Ly A 


CANNEL CHIPS. da ISS 


XN Ne 
Address H. E. HOY, | =i fla 


34 New;Street, Y. Y 
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FIRE BRICK CLAYS 














0) . <2 The £357 aie? 
la 1d 
Clay Retort Works, St. 02 






PHILIP NEUKUMET, 


(SUCCESSOR TO JOHN NEUKUMET), 






Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 





se” Plans of Settings for Benches of Threes, Fives, and Sixes furnished, free of charge, upon application. 


M‘NEALS & ARCHER, MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
BURLINGTON. N. J, RETORT WORKS. 











© ADAM WEBER, 
2) 4°) (Successor to MAURER & WEBER.) 
© = |PROPRIETOR, 
a. <) Office and Works, 15th Street, Avenue © 
_—— = 
al © Manufactures of 
- ~~ FIRE BRICK AND TILES, 
o Of all shapes and sizes. 
of "Ti FIRE MORTAR, CLAY AND SAND. 
c ©] t®~ Articles of every description made to order at 7 
SS e notice 
re 3 = 
2. 
= 
< 





CAST IR ON, gigee 


FOR WATER AND GAS. 

















NEW YORK 


FIRE BRICK AND CLAY 
Retort Works.!R. D. WOOD & COo-.. 


PHILADELPHIA. 
MANUFACTURERS OF 





ee Established in 1845. gg 


Branch works at Kreischervilie, Staten Island, 
B. KREISCHER & SON, CAST IRON PIPE 
OFFICE, 7 gy ger? ae an 
58 Goerck Street, cor. Delancy, N. ¥ FOR GAS AND ‘WA TER 
GAS RETORTS, TILES & FIRE BRICK Lamp Posts. Valves, Etc. 


Of all shapes and sizes. 














FIRE MORTAR, CLAY AND SAND. Mathew’s Pat. ee Hydrants, 
Articles of every description made to or der at th 400 Chestnut Street. 
Ps saan ace. B. KREISCHER & SON 
NATIONAL FOUNDRY _ ) M. Seen OO. 
Portland Cement, COLUMBUS, OHIO, 


AND PIPE WORKS. 





OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN Roman Cement MANUFACTURERS OF 
AND WILKINS STREETS, _ , 4 ? n 
PITTSBURGH, PA Keene’s White Cement, t 
’ ; } 
= ry English Fire Brick, No. 1, $35 . 
WwmhM. SMITH. 8 = $35 per M. | BRANCH CASTINGS, LAMP POSTS, Etc. 
“eé " sé 
Manufacturer of all kinds of GAS and WATER PIPE Silica Fire Brick, $60 Pipe from three inch and upwards cast vertically in 12 feet 
BRANCHES, CONNECTIONS, T's, ELBOWS, an IM PORTERS. engths 
all CASTINGS USED AT GAS AND ; “y 
WATER WORKS, Ss. L. MERCHANT & CO.., HEAVY AND LIGHT CASTINGS OF ALL KINDS. 
We offer special inducements to parties wishing to pur- a ie 4O7TF 107 ONY 
chase, My Pipe is Smooth, regular in weights, and cast ver- 76 South Street, New York, DAILY CAPACITY 125 TON: 
tically. Corner Maiden Lane. 344-ly cH Our Works conneet direct with eleven railroads center 
N. B.—Pipe from 3 inch and upwards, cast in 12-ft. lengths. te Remit 10 cents postage for “ Practical Treatise on | ing in this city, giving us unequalled facilities for shipping 


=f" SEND FOR CIRCULAR AND PRICE LIST._ges | Cement.” © all points, at the lowest rates of freight. 405-ly 
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SMITH & SAYRE MANUFACTURING COMPANY. 








Ww 


hour; 


feet of gas per 


bie 


150,000 cu 


L 
be 
~ 
> 





durabi 


the 


MACKENZIE PATENT BLOWER, PATENT Cl POLA AND SMELTING FURNACE. 


They are made to pass from 4,000 to 


and add very much to 





DAVID 8. BROWN, President. 


BENJAMIN CHEW, Treasurer, WILLIAM SEXTON, Super 


‘ESTER IRON w 


~ GLOUCESTER CITY, W, J, 





r RK s 





res, Si 


Office No. 6 North Seventh Street, Philadelphia. 


Cast Inn Gast W 


vas Fite Hydrant, GasHoldgrs, | sm-ermczsrmsarmen™* 


NEW YORE. 
Special designs furnished for Gas Fixtures for Chusch 
| Public Balls. ges, &c. 





T. F. ROWLAND, 


Mackenzie Patent Gas Exhauster Continental Works, 


And Patent Compensator, 


GREENPOINT, BROOKLYN, N. Y. 








c x 
q 2 * ENGINEER AND MANUFACTURER OF 
BO 6 ood 
erp gk 
= 2 
go & & 
of & & 
sh = & 2 
£3 & @ t 
cv = 5 - 4 
+) ae > ; c 
s2 oo & <2 
3% - ort 
ro Cc " “wr 
2 “3 | ie 
" - Sa : 
Sk b = SSP ee - 
E3 ~ ~ 
= 5 a ; 
a5 G AS-HOLDERS 
= {OF ANY MAGNITUDE, 
= E Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains‘ 
‘ and all other articles connécted with the Manufacture and ® 
5 = - Distribution of Gas, furnished with despatch. Plans 
Ey x and Specifications prepared, and Proposals given 
So t for the necessary Plans for Lighting Cities, 
E Towns, Mansions, and Manufactories. 
2 id JESSE W STARR & SON, 
-: = Camden Iron Works 
: » Camden, New Jersey, 
> £ ~ Office in Philadelphia No. 435 Chestnut St., 
dit < where a member of the Firm can be seen 
a between 12 m. and 2 p. m. daily. 
at MANUFACTURERS OF 
Se _| ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
aS E WORKS, 
2£  £& Wrought Iron Roof Frames, 
avs ® 
o&£ e For Retort and other houses. Retorts and all castings re- 
ret - | quired for setting them in,the latest and most improved 
cad tS | model, WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS 
a ~ | forrelieving the Retorts trom pressure. PURIFIERS, varying 
aac ZH | from 2,000 to 2,000,000 cubic feet daily purifying capacity. 
S2= ¢) Wrought Iron Lime Sieves 
ee vA 
sas | for Purifiers, Station Meters of all sizes. 
oo © = 
& &. - 
Bs od GAS HOLDERS, 
oe - TELESCOPIC AND SINGLE 
cs 
—___.... | With cast fron guide and suspension frames. GAS GOV- 
ERNORS or REGULATORS, STREET MAINS, from 15 to 
ecretary 48 INCHES DIAMETER, for WATER orGAS, Street Main con 
intendent nections, such a8 BRANCHES, BENDS, Drips, SLEEVES, etc. 


STOP VALVES, from 8 to 30 inches, for both Water and 
Gas, 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and about 
Gas Works. 226-tf 


JesszE W. STARR. JESSE W. STARR, JR. 


| TYRCONNELL GAS COAL., 
MINED IN TAYLOR COUNTY, WEST YA, 
Company’s Office, 52 8S. Gay St., Baltimore. 
CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N, Y. 
SHIPPING PorntT—Baltimore, Md, 





| 





This coal yields 10,000 cubic feet of Gas, with an {lluminat- 
ng power of over 16 candles. Forty bushels of very suporior 
Coke, with little Ash and scarcely anyfclinker, Od-ly 


MITCHELL, VANCE & CO., 
Manufacturers of 
CHANDELIERS ! 
And Every Description of 
GAS FIXTURES, 

Also Manufacturers of 


Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, £c. 
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CINCINNATI GAS WORKS, ERECTED 1871-72-73.—_WM FARMER, Ena. 


WILLIAM FAR™ e 


ARCHITECT AND GENERAL GAS &. 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 





——_- 


WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description or , Wili 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 





wa 
REFERENCES: 
GEN, CHas, Roome, President Manhattan Gas-Light Company, N. Y. GEN, A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Oni, 
\. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. ¥ FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo. 
W. W. Scarsorouga, President Cincir nati Gas-Light Compan,’, Cincinnati, Ohiv 1 C. VANDERVOORT SmITH, Engineer Manhattan Gas-Light Company, N, Y. 
S. L. Hustep, President La*}«e Gas-Light Company, St. Louis, Mo. | JAMES R, SMEDBERG, Consulting Engineer, San Francisco, Cal. 


Penfessor BR. SILLIWAN, New “'ave>. Conn. 


Prof. HENRY WURTz, 12 Huds n Terrace, Hoboken, N. J. 


| SHICKLE, HARRISON & co, 


YTo:;Gae Companies. ST. LOUIS, MO., ; Keep the Jounal ‘ir Reference, 


— MANUFACTURERS OF 


cHRERCANS Cast rm Pgs fo Wale & Gas, Se™EIOWS Parma 


CONICALLY AND DIAMOND SLOTTED GAS HOLDERS, Iron Roofs for’ Retort Houses and Str rap File and Binder 


Depots, Condensers, Washers, Purifiers, Centre Seals, By. 
SOLID woop TRAYS Passes, Valves, an‘ all special Wrought and Cast-Iron work 
. required in Gas and Water Works. 


Dealers in Lead and Hemp Packing. 






















Patented Ocroser 21, 1862 anp June 10, 1873. a guaranteed first class and prices low. | | oe 
- ‘Wig Gas-Light Journal 
THE LOWs GAb PROCESS — =. 
Li iF i) , | ii BS th 
Strap File eemiti:f | 
| S. A. STEVENS & CO, aND Hi anit Hy | : . ; ij 
SOLE AGENTS. | BINDER. || i 
ROOM 87, ASTOR HOUSE. Terre 











P. O. Box 1110, NEW YORK. | 
The above Trays are made from half inca to one anda ND | sit 
quarter inch thick with a strong centre piece, bars bevelled 400 430 WwW ALNUT Bresey, J PHULADEL PHIA. | &. 
on top. Aiso the Diamond Bar Tray cen be used either 2 va Pitcin 
P y FOR SALE, ADVANTAGES OF THE STRAP FILE. 
side up smoothest and most durable Trays in use. They 
) , | PURIFYING APPARATUS, CONSISTING OF A SIX 
4 by more than three hundred Gas Companies | / ’ : v= 
prectr ote roth , . |< inch Condenser of 24 columns, 20 feet high, with By- | lst. It is simple, strong, and easily used. 
n the Un States and other places. ee 1o¢ : ‘ f , : ger ; die 
P : e ; Pass; four Set Washers, 12 inch diameter by 9 feet high, | 29nd. Preserves papers without punching hcle 
JOHN L. CHEESMAN, with By-Pass: four round Purifiers 6 feet diameter by 3feet| | : 
: nsSiat i 4 | 3rd. Will always lie flat open. 
151 and 153 Avenue C, New York. deep; seven tiers of Trays (cast iron), Covers and Counter - 


{th. Allows any paper on file to be taken eff, with 
out disturbing the others. 


Balances, and one 6-inch Dry Centre Valve and Connections, 
The above Apparatus is in first rate order, and will be sold 


GEO Ww DRESSER | cheap. For particulars address 
? THOS. F. KENDRICK, Sec, We will furnish to our subscribers this important article 
402-41 Nashville Gas-Light Co. 


‘ for preserving in a convenient form, the numbers of the Jour 
CIVIL ENGINEER GEORGE H. MORRISON, | nal as it is issued, at the very low price of $1.25. Se 
> je ither by Express or Mail, as directed. 
By Mail the postage will be 20 cents, which will be add 
cle Se es Importing Tallon) 2.000 ee 
No. 23 East Fifteenth Street, A. M. CALLENDER & ©O., 
ROOM 90. 111;BROADWAY { (Bet,\5th Av’e and,Union Square. rai | ‘2 Pine Street, Room 18 New York, 
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CAS PURIFICATION. 


St. John and C Cartwright’s 
NEW IRON COMPOSITION 


purified, per bushel, on a single test, 10,000 feet of West- 
reland Gas. With revivification lasts indefinitely, Sur- 
passes in POWER and ECONOMY all known materials. Saves 
largely in FIRST COST, SPACE, LABOR, SUPERINTEND 
ENCE, and all current expenses. bag easily sulphu 
rous.gas, wholly unmanageable by lime. kes out all the am 
monia. Now operating in the following Gas Works: iarem* 
New York (21st street); Port Morris; Hunter’s Point; East 
New York Worcester, ‘Lynn and Cambridge, Mass. ; Lewis- 
ton, Maine; St, Albans, Vt.; Pawtucket, R. I.; Meriden, Ct., 
and being introduced in many other places. 

Cost 70 cents per bushel. One bushel for each square foot 
of Purifier sufficient. Rights to use for life of Patents, for 
b= 4 makes of gas in thousands; under 25,600 $200; under 

000, $400 ; baer 100,000, $500 $250 additional for each addi- 
‘tana 50, 000 per day. 
For further information and instructions, apply to 
8ST. JOHN & CARTWRIGHT, 
2ist Street and Avenue A, New York Gas Works. 
ew Immediate arrangements are urged, as the demand for 
the prepared composition is increasing so rapidly that delays 
in suppl y may occur. 


ww. ®TACEY, 


GRO. BTACEY. HENRY RANSHAW 
GEO. STACEY & CQO., 
MANUFACTURERS OF SINGLE AND TELESCOPIO 


GAS-HOLDERS., 


AND ALL KINDS OF 
Cast and Wrought Iron Work 
Used in the Erection of Gas and Coa] Ot] Works. 


Foundry on MILL STREET; Nos. 83, 35, 37 and 59. 
Office and Wrought Iron Workson RAMSAY STREET Cin 
cinnati, Ohio. 


REFERENCE. 
Cincinnati Gas-Li ms Co. IF Baton Ro a Gas Co. 
ern” tag te Gas = on. naw, Mic phe! “7 
Sores ngton, Ky, Co. | Peoria, a, TL, Gas Co. 
naneld, 0., Gas Co. uincy, as 
sprin ante, Ind. cas Gas Co. ca Ges v Uo. 


Ind, 
ity, io. se Gas Co. 
Topexs, 


See : eee” 





With 
FLOW, and 


employed 


Hence, 


columns ; 
of the observer. 


CHANICAL GONSTRUCTION, 


San Francisco, Cal. (3 
La. (1); Salt Lake City, Utah 
apolls Gas Company. 


results : 

St. Mande; Ternes; 
St. Denis; Chateau Thierry ; 
saiiles ; Orléans ; 
about thirty others 


Courriéres : 


HENRY CARTWRIGHT, C. 


EVENS & 


Clay Cas Retorts 
Retort Settings, 
Fire-Brick, 


OFFICE, 916 MARKET 


PATENT JULY 


The subordinate patent of July 21, 
and thus saves to the purchaser the cost and slow action of three valves, together with 
the space occupied by these valves and the necessary connections. 


” 


Armint ‘eres ; 


CHELTE WHAM rime Clay works Ee 
patety os 
EVENS AHOWARD | hr 





STREET 


Sole Agency for the United States. 


. = 


Pelouze & Audouin Condenser. 


PATENT MAY 26, 1874. 
SMEDBERG’S COMBIN 


‘ED BYE-PASS, REVERS 
DIFFERENTIAL GAUGE, 


21, 1874. 


This apparatus is based upon the recent discovery by Messrs. Petouze & Aupourns 
of the principle of Condensation by impact .or percussion. 

All gas-makers are aware how difficult it is to separate all the Coal Tar and Waier 
from Crude Coal Gas by mere cooling ; 
to the purifiers, even where scrubbers or washers of large size and considerable cost are 


and how frequently these liquids are swept on 


The Prtouze & Aupovrin ConpDENSER completely arrexts these by-products, incregs- 
ing the quantity of Coal Tar available for fuel or sale, reducing the tendency of the k; 
rifying material to cake on the trays, and yielding a gas-liquor of remarkable strength. 
all the processes of purification are facilitated, while its simultaneous arrest o 
heavy percentages of Naphthaline reduces the risk of stoppages to a minimum. 


1874, combines a Bypass with he (Condenser 


The Differential Gauge is so constructed that there is no oscillation of its water- 
while it indicates inlet pressure, 


outer pressure, or back-pressure, at the will 


IT IS POSITIVELY GUARANTEED THAT EVERY CONDENSER SHALL BE OF PERFECT ME- 
AND SHALL DISCHARGE ITS FI'INCTIONS SATISFACTORILY. 

‘The Condensers are now used or ordered by the following American Gas Works. 
Louisville, Ky. (2); 


Oakland, Cal. (1); 
; Philadelphia, Pa. 


New Orletsa, 
1); Newark, Ohio (1); Indian- 


The following European Gas Works are also using the Condenser with satisfactory 


Reims; Bome; Liege; Schaffhouse ; Ivry; 
Douai ; Florence ; Berne; Locle; Belleville; Ver- 
Geneva: Vevey; Batavia; Frankfort-on-the-Main, and 


The Paris Gas Company, sending out a daily December maximum of about twenty- 
five millions cubic feet, has adopted this 


JAMES R. SMEDBERG, Consulting Engineer, 


Condenser at each of its ten stations 


San Francisco Gas-Light Company. 
E., 2107 Green Street, Philadelphia, Pa, 


HOWARD, 


“om *ABiO 
o414 punoiy 
ouig ‘odig uleig 


ST. LOUIS, MO. 


GOODS CAREFULLY PACKED IN CARS AT WORKS FOR ALL POINTS. 


CAMPBELL, BRICK & CO.. 


MANUFACTURERS OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 
Office 112 Leonard Street, N. Y. 


Rosert CaMPBEL_. 
Rizr A. Baicx. 
W. W. Campne cu. 


Brooklyn Clay Retort 


AN D 


FIRE-BRICK WORKS, 


VAN DYKE STREET, BROOKLYN, N. ¥. 





EDWARD D. WHITE, Surviving Parwer of the late dnp 
J.E BRIOK & CO wry 


| 
iY 
' 
j 
} 
| 


a 


Gas Engineers, 
AND PARTIES ENGAGED IN THE BUILDING OF 


GAS WORKS, 


who desire information regarding PETROLEUM GAS, eithe 
for use pure or for enriching. are requested to address. 


rticulars. 
—" J. D. PATTON, 


Treverton, Northumberland Ce: Y's. 


“KIDD’S 
Gas Consumers’ Cuide 


Enables every Gas Consumer to ascertain at a giance, with- 
out any previous knowledge ot the Gas Meter, the quantity 
and money value of theGasconsumed. Aiso the best method 


363-nnl 


| of obtainiug from Gas the largest amount of its light. 


It will be to the advantage Of Gas Companies to supply 
their Consumers with one of these Guides, as @ means of pre- 
venting complaints arie’~g from their wapt of knowledge a 
regara to the registration of their meters, For ssle by 

Ae A.M. CALLiN VE a Wy 
42 Pine Street, New Yors, Boom 18, 
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lenna. 


Manufacturers of WET AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, METER 


PROVERS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET 


TER VALVES, and all Apparatus pertaining to Gas Works in their line. 


MOTOMETERS, WET AND DRY CEN- 


Patentee and Sole Manufacturer of the ORIGINAL and ONLY CORRECT GAS EXHAUST GOVERNOR, 


We hereby caution all parties against making, vending, or using any Gas Exnavust Governor that will be an encroachment of our patent. 


he support and confidence of Gas Companies, so long enjoyed by us, encourage us to pursue the same undeviating course that has contribu- 
ted to establish the character of our house, and with our extended experience and increased facilities, develop the latest improvement that Science 
ean apply, in the construction of Gas Meters, ete., and thereby merit a continuance of the favors hitherto so liberally extended to us, always guar 


anteeing satisfaction 


’ ANDREW HARRIS. 


NOW READY AND FOR SALE, 
FODELL’S 


System of Bookkeeping 


FOR GAS COMPANIES. 


Price $5, which should be sent either in Check, P. O. Order, 
or Registered Letter. 

Blank Books, with printed headings and forms on this sys- 
tem, will be supplied to Gas Companies, by applying to W. P, 
FODELL, Philadelphia, or 

‘A. M. CALLENDER & C°., 


Office Gas-LIGHT JOURNAL, 42 Pine St., N.Y. 


MCNAB & HARLIN MAN’FG CO. 


MANUFACTURERS OF 


BRASS COCKS 


FOR STEAM, WATER AND GAS. 


Plumbers Materials. 


WROUGHT IRON PIPE 


Gas and Steam Fitters’ 
TOOLS. 


56 JOHN STREET, N. Y. 


6#~ Illustrated Catalogue and Price sent on application, 
378-3m 


HERRING & FLOYD, 
Oregon Iron Foundry 


38, 740, 742 and 744 Groenwich S8t,, N. Y 





MANUFACTURERS OF 
ALE KINDS OF CASTINGS 
AND 


APPARATUS FOR 
BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS: CONDEN- 
SERS; SCRUBBERS, 
and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 
of all sizes and description. 


FLOYD'S PATENT 
MALLEABLE RETORT :LID. 


GAS-WORKS. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 
SELLER’S CEMENT 
for stopping leaks in Retorts. 
GAS GOVERNORS, 


and everything connected with well regulated Gas Works, at 
low price, and in complete order. 

X.B.—STOP VALVES from three to thirty inches— 
at very low prices. 


GRAHA M™’S 


Patent Anti-Freezing 
LAMP POST. 


a a ‘y 


8 


5 at 





THE BEST, 
CHEAPEST AND 
MOST DURABLE 
POST EVER OF- 
FERED TO THE 

PUBLIO. 


| WoosTER, OHIO 
Jan. 24, 1871. 
J. W. GRAHAM, 

Dear Sir: Yours of 
the 14th inst at hand. 
In reply I would say 
that we have tested the 
six anti-freezing Lamp 
Posts purchased from 
you, and find them to 
be all as you represent- 
ed. Whilst nearly a 
dozen of our sixty-five 
Posts were frozen down 
last month and first of 
this not one of yours 
was affected by the 
heavy frost. What can 
you sel] them at? 

Yours traly, 
Lucas FLATTERY 
Sec’y Wooster Gas- 
Light Co. 


Address the Patentee, 


204-9t 


J. W. GRAHAM, 
Chillicothe, Ohio, 


LUDLOW 
Valve Manf’g Co., 


OFFICE AND WORKS 
938 to 954 River Street and 67 to S83 Vail Ave 
TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate ¥ inch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— | 


HYDRAULIC MAI 


N DIP REGULATORS. 


ALSO 


FIRE HYDRANTS. 








SILAS C. HERRING. JAMES B. FLOYD, 


REFERENCES FURNISHED. 


SEND FOR CIRCULARS. 





JOHN J. GRIFFIN. 


NEW YORK SHOVEL WORKS. 


MANUFACTURERS OF 


‘SHOVELS, SCOOPS'& SPADES. 


SHOVELS AND SCOOPS A SPECIALTY 
| wy ° ° 
|For Gas-Light Companies. 





DEAN’S PATENT 


COKE SCREENING SCOOPS. 


Frames are 12 by 18 inch, seven bars, best Malleable Iron. 
They can be mad to screen any size desired. 
Price, A No. 1, per dozen, $40. 


A. SEE & SON, 


404-ly 1358 Broadway, N. Ve 


REMOVAL. 








| BUTLER’S PATENT 
| Coke and Coal 
| 


SCREENING SHOVELS 


MADE FROM BEST MAL.- 
LEABLE IRON AND STEEL. 


FURNISHED WITH LONG OR D 
HANDLES 


a 






Perfect im their operation, is very 
strong, and from their great durability 
vastly more economical than any sub- 
stitute. Refer toall the principal gas 
Companies in the country, who ac- 
knowledge them as the “ne plus ultra 
of Coke Screening Shovels, 

Ordersaddres 

HERRING & FLOYD, 
Sole Agents, 
740 Greenwich St., Ne. ¥- 
t3#™ I still retain the origina! Sansa: 
TON LETTERS PATENT, and have granted 


no rights or privileges to any other 
parties. 


| Prof. Henry Wurtz, 
‘Chemist and Ceologist. 


Offers his professional services, in the field and the labora- 


} 
| 
/ 
| 





tory, in the investigation, by the most recent and advanced 
sc.entific metkods, of all questions of Water supply of towns 
| dwellings, factories, steam-boilers, et. Chemical Analyses 
| of River; Lake, Spring ana Well-Waters, made by the most 
mproved methods, 

Prof: W. makes a speciaity of Gas UCHEMIgTRY, and the 
Analysis of Gas, Gas and other Coals, and Potable Waters, 
Has special ‘laboratories and unequalled facilities for these 
purposes. Formerly Chemical Examiner in the U.'8 Pa. t 
Office, and peculiarly commpetent. ° 
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SAMUEL DOWN, President. WM. H. HOPPER, Vice-Pres't. WM. N. MILSTED, S id Treas, T. C. HOPPER, Gen’l Sup’ 


MERICAN METER COMPANY, 


MANUFACTURERS OF 





Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuums 


Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’ Clocks, Etc., Ete. 
ga" Sole Agents for W. Suce’s PHOTOMETRICAL and ANALYT IC AL GAS APPARATUS 
A full assortment of the above kept at the Manufactories and Agencies, where orders may be addresse a, 
Agencies. American Meter Compauy, 
’ — : 512 West Twenty-sceond Street, New York. 
37 Water Street, Cincinnati. , : : ie aD g ch-te 
20 South Canal Street, Chicago. | Arch and Twenty-second Street, Philadelphia. 
511 Olive Street, St. Louis. 
ee oe . : — Fa a 


HARRIS, HELME & MceILHENNY, 


Successors to Harris & Brother. 


BESTA BLIGE D ic04as. 
PBACUUTOAL GaAs Weta WANUVUPAGTUREBRS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Stals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas W: 


Krom our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of all 
V Tork, wée can guarantee all orders Oo be CLEC uted promptly, an 14 an. every respect satisfactorily. 
WASHINGTON HARRIS. WILLIAM HELME JOHN MoILHENNY. 


WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’a. 
MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s;Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe's Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the ORIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 

Special attention to repairs of Meters, and ali apparatus connected with the business. 

All work guaranteed first class in every particular, and orders filled promptly. 


WILLIAM WALLACE GOODWIN. (335 ly] HOWARD KIRK, Special Partner. 





~ MURRAY & BAKER, iain elt cic icaimmai aes 


CENTENNIAL DRAWINGS. | Practical Builders, B. S. BENSON. 


And Contractors forthe Erection of 
Gas Works, 
7 > ‘ 

Prospective or Geometrical Drawings | yayuracTURERS OF ALL THE LATEST AND MOST 
of Buildings and Apparatus, suitable for Exhibition Pur- IMPROVED APPARATUS AND TOOLS FOR 
a Seen. Annem | THE MANUFACTURE & DISTRIBU 

F, H. MULLER. | 


iinet ae: | TION OF COAL GAS. Cast Iron Pipes and Fittings, 


S@” WORKS aT THE Railway Depors, 
FORT WAYNE, INDIANA. 


GARDNER BROTHERS, | ere Cas and Water Mains. 


We manufacture Bench Castings, Washers, “The Im-| 4)) sizes from 3 to 30 inch cast vertically im 123¢ feet 


MANUFACTURER OF 





AND; 


MANUFACTURERS OF | mersed Multitubular,” and Atmospheric Condensers, Wet and | 
Cl | Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single | (Office & kactory 52 East Monu mene nt, 
ay Gas Retorts, Gas Holders, Wrought Iron Trussed Roof for Iron or Slate* BALTIMORE, MD. 


. Wood and Iron Trays for Purifiers, Coke and Coal Carts, a 
Reto rt Settings, | Wrought Iron Screening Shovels and Castings, and Wrought 


. . | Work of every description for Gas-Works. C. CG e F RO R E ad = 
Fire Bricks, Etc ew | As Mr. Murray 1s « Practical Draughtsman, we will furnish 


| plans and specifications to parties or associations, or will wait Manufacturer of 
Works, Lockport, Westmoreland Co., Pa.) personally upon parties contemplating the construction of . be T E 
Office, 96} Fourth Avenue, | new works, or the alteration or extension of old ones GAS BURN RS o] 
The most satisfactory references can be given, if required | i 
PITTSBURGH, |PA. | of the experience and commercial fairness which character GAS HEATING AND COOKING APPARATUS, 
J R. SCOTT, | izes our dealings. 


| We would respectfully inviie Western mento call and see ’ 
Gen'l Agent for Nev England, our patterns and works here. MURRAY & BAKER, _— FITTERS PROVING APPARATUS. ETC. 
Washington St., Boston. ” 


Fort Wayne, Indiare, | No. 248 North Eighth Street, Philadelphia, 
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MORRIS. TASKER & CO., nai, 


PASCAL TRON WORKS, PHIL’A. 
DELAWARE IRON CO., NEWCASTLE, DEL, 
OFFICE, NO. 209 SOUTH THIRD STREET, PHILADELPHIA. 


Office and Warehouse, 15 Gold Street, New York. 
Office and Warehouse, 36 Oliver Street, Boston, Mass, 
FOR GAS WORKS MACHINERY, ADDRESS OFFICE, 209 SOUTH THIRD STREET, PHILADELPHIA, 


Manufacturers and Builders of Gas Works, of all Descriptions, of the latest improved Plans. 
WROUGHT IRON ROOF FRAMES.— For Slate, or Corrugated Iron Coverings, with Cast Iron Cornice Gutter. 
Iron Doors and Frames, Wrought Iron Pivot Blinds; Windows and all kinds of Castings and Smith Work 
for Buildings. 


BENCH CASTINGS.— Retorts, and all Castings and Wrought Ion Work required for a on the Latest 
Plan. Tar Gates, Wrought Iron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons and Stokers’ 
Tools. 


EXHAUSTERS.—Exhausters and € ompe nsators, By-Passes to pass from 4,000 to 150,000 cubic feet of Gas per 
hour, with Engines, Governors, Pressure and Vacuum Gauges. 


SCRUBBERS.— Single or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 
WASHERS.— Cataract and Single and Multitubular Spray Washers. 
CON DENSERS,— Single and Multitubular Air and Water Condensers. 
PURIFIERS.—For Purifying from 1,000 to 2,000,000 cubic feet capacity daily, with either wet or dry Lime, or 
Oxide of Iron, and with either Ash Rivetted or Wrought or Cast Iron Lime Sieves. 
CARRIAGES,.— Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. 
WETERS,—Square and Round Meters of any capacity. 
GAS HOLDERS. Single Lift and Telescopic Gasholders, with Cast or Wrought Iron Suspension Frames. 
GAS GOVERNORS, Station Governors, with Regulating and Indicating Columns for Inlet and Outlet Pipes, also 
Dry Governors with Flexible Diaphragms for Underground Pipes. 
STOP VALVES.— Double Faced Stop Valves for Gas or Water, from three inches to forty-eight inches diameter. 
These Valves are proved on both sides, with a heavy Water Pressure, Flange and Bell Pipes, Fittings and 
Drips of all descriptions. Steam Boilers and Hot Water Apparatus for Heating, Building, and Gas Holder 
Tanks. Lamp Posts and Lanterns. 
Sole agents and manufacturers of Morton and Holman’s,and Munzinger’s Patent Self-Seaiing Retort Lids, 
Manufacturers of Wrought Iron Welded Tubes, Plain, Galvanized and Rubber Coated, for Gas, Steam, ai.’ 
Water. 
Lap-welded Charcoal Iron Boiler Tubes. 
Oil Well Casing and Tubing. Gas and Steam Fittings. Improved Sugar Machinery. 


P. Munzinger’s Patent Ash Lime Trays. 




















In use at the fellowilie yee" i, 


Mttaburg Gas Company, Pa. New Orleans Gas Company, La. Augusta “xas-Light Company, Ga. 
Peoples Gas Company, Baltimore. Salem (jas-Light Company, Mass. Huntsville Gas Company, Ga 

Lowell Gas-Light Company, Mass. New Biitain Gas-Light Company, Conn Chattanooga Gas Company Tenn. 
Lynn Gas-Light Company, Mass. Rahway Gas-Light Company, N. J. | Murfreesboro Gas Company, Tenn 
Albany Gas-Light Company, N. Y. | Trenton Gas-Light Company, N. J. | Hagerstown Gas-Light Company, Md 
Schenectady Gas-Light Company, N. ¥. | Elmira Gas Company, New York. Hanover Gas Company, Pa. 

Utica Gas-Light Company, N. Y. | Erie Gas Company, Pa. ~ Easton Gas Company, Pa. 

Jersey City Gas Company, N. J. | Columbus Gas-Light Company, Ohio, Uniontown Gas-Light Company, Pa. 
St. Paul Gas-Light Company, Minn. Westchester Gas-Light Company, N. Y. Coatesville Gas-Light Company, Pa. 
Cumberland Gas-Light Company, Md. | Santa Cruz Gas Company, Cal. Houston, Gas Company, Texas. 
Hartford City Gas-Light Company, Cons. | Lawrence Gas-Light Company, Kans { Wilkesbarre Gas Cowpany, La. 
Richmor2 Gas Company, Va Salem Gas Company, N. J. Middletown Gas Company, New Yor§ 
McKeesport Gas Company, Pa. Indiana Gas-Light Company, Pa. Washington Gas-Light Company, Pa 
Middletown Gas Com 7 Pa. Peoria Gas Company, III. Princeton Gas-Light Company, N. .¥. 
Wast Newark Gas-Li aes 2 ir Monictair Gas Company, N. J. ; Newszik Gas Company, Obio. 
Binghampton Gas Com Company. Williamsport Gas Company, Pa > Pontiac Company, Mich 
Ganesville Gas Company, Wouster Gae Light Company, Cums And numerous other Companies, 





















